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Body and base plate pressure die cast And like countless other worthwhile products 
complete as one unit in aluminium alloy 
for Universal Sewing Machines Ltd 
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part 
of 
the 


pattern 


THE SEWING MACHINE... 


a recurring feature of the British domestic scene. 


it embodies castings made by Birmal. 

Dependable Birmal! As necessary in their way 

as stitches in a well made garment, 

and as seldom in the public eye. 

For more than 50 years Birmal skill has set the pattern 
for so many first class castings... 

in sewing machines and motor cars, 

in nuclear engineering and aeroplanes. 

And for many years to come, 

Birmal will continue to be relied on 


wherever the quality of castings counts. 


Birmingham Aluminium Casting (1903) Co. Ltd 


BIRMID WORKS SMETHWICK 40 STAFFS 
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BUILTIN PRECICION / 


Photograph by courtesy of Messrs. J. Chesterman & Co. Ltd., Sheffield. 


SNOW « co. 
0 LTD Machine Tool Makers 


STANLEY STREET, SHEFFIELD, 3. Telephone: 22272 
also at LONDON: 58 Victoria Street, S.W.1. Telephone: Victoria 2106 
BIRMINGHAM: Daimler House, Paradise Street. Telephone: Midland 4920. 
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A triumph of precision 
to speed your drilling 


With GRIP you can be sure of a type and size of 
jig bush to suit your needs... immediately available 
from stock. The range includes headless and headed 
press fit, slip and fixed renewable types to BSS 
1098/1953, as well as serrated and recessed bushes 
for plastic and moulded jigs. 


CATALOGUE SENT ON REQUEST 


TALBOT TOOL CO. LTD. 


GRIP WORKS, 
ROEDALE ROAD, BRIGHTON, SUSSEX 
Tel: BRIGHTON 55832 
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You could find employment 


for these two useful 


HOT WORK STEELS 


from the Edgar Allen range 


AM 3 DIE STEEL 


Is initial cost of some importance? Then this is the 
hot-work steel to use for dies for aluminium die-casting, 
Many other hot work and cold 


etc. It is alloyed with chromium, molybdenum and vana- work Special Alloy Tool steels are 
described in this book, with instruc- 


. : a “ Ce tions for forging, normalizing and 
dium, the high content of the latter giving great resistance hardening cath of thom. Vauaiie 


. . to any tool room; free on request. 
to heat-checking and erosion. Very good also for 


aluminium extrusion dies and mandrels, back blocks and noses, hot piercing, press 
forging dies, gripping and forming tools; in fact wherever good machinability, simple 


heat treatment and minimum distortion are imperative — at a reasonable cost. 


AM 1 DIE STEEL 


A favourite die steel because of its well-balanced properties for high-temperature work 
—less expensive than some of the high-tungsten hot work steels with which it compares 
favourably in performance. Use this steel for aluminium alloy and brass extrusion dies; 
all kinds of hot forming, piercing, etc; brass forgings and pressing dies and inserts, and 


many other applications. 


oOo eee 
Ed Al 1 e Lj : h| To EDGAR ALLEN & CO. LTD. TS28/PE a 
gar Allen & Lo. Limite R ALLEN & 


Please post data on die steels to:- 


IMPERIAL STEEL WORKS - SHEFFIELD © 


For this Booklet post the coupon to-day 
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EXHIBITION 4 


The comprehensiveness of the range of fine machine 
tools by British, Continental and American makers sold 
by Charles Churchill enables a manufacturer planning 
production to cover his entire requirement from 
this one source, ensuring co-ordinated deliveries and 
the soundest technical advice. When production planning 
call in Charles Churchill and Company Limited. 
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CHARLES CHURCHILL AND COMPANY LIMITED, 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 25. 
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* BRISTOL 


NEWCASTLE-ON-TYNE LEEDS 


GLASGOW 


BRITAIN’'S 








The Production Engineer 


FOREMOST DISTRIBUTORS 

















LONDON MANCHESTER 


BIRMINGHAM 
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Steel 


For many years the precise control associated with ‘VSG’ 
variable delivery hydraulic pumps and transmission gears has 
proved invaluable to the Steel Industry. 

Mill and drawbench drives, sawing and measuring tables, 
processing machines and manipulators are a few examples of the 
many applications of ‘VSG’ equipment. 

The Steel Industry is but one of many industries which ‘VSG’ 
has now been serving for over fifty years. 


SERVING MODERN INDUSTRY 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED - VICKERS HOUSE - BROADWAY - LONDON SWI 
29C 
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SANDERS 





MOTOR 
HOISTS 





IMPACTOOLS 
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GRINDERS 





MULTI-VANE DRILLS 




















Ingersoll-Rand hand-held power tools are made 
and designed specifically for the following 
industries. Please tick the industry with which 
you are concerned. Descriptive literature will 
be mailed to you by return. 


SAND 
RAMMERS 


IMPACTOOLS 


Oil & Petroleum 

iron and Steel 
Fabricated Metals 
Automobile 

Aircraft 

Railway 

Ship and Boat Building 
Machinery (Mechanical) 
Machinery (Electrical) 
Mining 

Public Utilities : 
(Electricity, Gas, Water, Telephone, etc.) |_| 
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INGERSOLL-RAND COMPANY LIMITED 
165 QUEEN VICTORIA STREET LONDON EC4 + TEL: CEN 5681 
SCOTTISH OFFICE : 20 RENFREW STREET GLASGOW C2 

TEL: DOUGLAS 1233 + GRAMS: INGERSOLL GLASGOW 
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Here at the Wishaw factory of Smiths Clocks & Watches, 
a division of S. Smith & Sons (England) Ltd., they make 
time—or at least time pieces. Manufacturing a large 
proportion of Smiths clockwork alarms, industrial timers 
and domestic ringers, the factory produces some fifteen 
to twenty thousand units daily, over a quarter of which 
are exported. Four brazed components are fitted to 
each of these clocks and are brazed in a 20 kW Birlec 
mesh belt conveyor furnace. On the average the 
furnace works 18 hours a day for five days a week. 


* The cost of a furnace is not necessarily its purchase 
YYy price. Any interruption in production may cause serious 
esi losses in output, particularly in modern factories where 

AKING TIME stocks are deliberately streamlined. The purchaser of a 
Birlec furnace can be confident that the equipment will 

not only meet his specification but will give uninter- 


rupted trouble-free service. 














AEI-Birlec Limited 


ERDINGTON ¢ BIRMINGHAM 24 « Tel. EASt 1544 


LONDON - SHEFFIELD - NEWCASTLE-UPON-TYNE 
GLASGOW ~- CARDIFF 


SM/B5021 
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buta _—— hush costs less to use! 





AGG _"7*"»»jrv»vrv SY SS QQAAAG 











WORLD’S BEST DRILL BUSH 
COMES QUICKEST... LASTS LONGEST... 





BRITISH AERO COMPONENTS LTD. WARWICK. TEL 320 
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Our range of small tools has now 


been extended to include Tangential Chasers. 


A wide range of popular sizes and threads is available from stock. 


Particulars and price list will be forwarded on application. 


LONDON OFFICE: 
BIRMINGHAM TOOL & GAUGE CO. LTD eect mama 


SOHO meek. BIRMINGHAM 19 Telephone: 
Fleet Street 6454. 


Telephone : NORTHERN 3344 — Telegrams : RELIEF BIRMINGHAM 19 enadeten 


Birmtool, Cent. London. 
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The HAYES Tracemaster Type MT 43a 
FULLY AUTOMATIC TABLE SIZE 43” x II” 


FOR AUTOMATIC 
PRODUCTION OF 


FORGING DIES 
DIE-CASTING DIES 
PLASTIC MOULDS 
RUBBER MOULDS 

GLASS MOULDS 
ETC. 








Home and Overseas: 


ASSOCIATED BRITISH MACHINE 
TOOL MAKERS LTD. 
Telephone: Leeds 3094! 
GELDERD ROAD, LEEDS 12 | /°\°2"*: es 


Sole Selling Agents for 
HAYES ENGINEERS (LEEDS) LTD 


’Grams: “‘Toolmaker” Leeds |2 


17 Grosvenor Gardens, London, S.W.! 
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to cut 
machining 





time by 


18% 


WITH INCREASED OUTPUT 
AND LESS MATERIAL WASTED 


Before being made as a steel casting, production of 
this 24” Valve involved prolonged machining and 
high material wastage. The change to casting, in 
nickel-chrome alloy steel, cut machining time by 
78% and material wastage by 94%, giving much 
higher output at lesscost. Have you considered 
taking advantage of the accurate, sound-quality 
castings obtainable, in any required composition, 
from modern steel foundries? Why not call in a 
steel foundry engineer at the design stage and use 
steel foundry know-how. 


THE BRITISH STEEL FOUNDERS ASSOCIATION 


Broomgrove Lodge, Broomgrove Rd., Sheffield 





STEEL CASTINGS 
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Cutter pass and rise- 
and-fall motions of the 
knee during automatic 


3-dimensional pro- : ee se, ee 7 Pads to be milled 


gramme milling of 


the workpiece shown = [ om cies Cutter pass 
above right. +} [Fs] 
2 Lower knee 


Raise knee 


Feed 





= Rapid traverse 
No tape, wire or punched cards 


Suitable for small or large batches 
Production times reduced by as much as 60-70% 


—_ Interchangeable trip dog bars and push button 
Machines with table sizes from 43” x 12” : 

A a 6 an te ee Oh templates speed job changeover 

automatic 3-dimensional programme 
controlled milling. 





Can be used as normal machine without modification 


Sole Agents in U.K. 


. For further particulars write or telephone TODAY 


RO C KW E F L WELSH HARP, EDGWARE RD., LONDON, N.W.2, 


MACHINE TOOL CG. fae 


TEL: GLADSTONE 0033 
ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 ° GLASGOW—TEL: MERRYLEE 2622 
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A fast 
automatic 


No comparable miller has the weight and the power 
of the air-hydraulic A & S Model 1. 1400 lbs. weight, 
2 HP strength and a three-bearing spindle give this 
superb machine the speed, brawn and stamina no 
other air-hydraulic miller can touch. By air-hydraulic 
table drive (powered by the shop air supply), 
greater cutter life, immaculate finish and faster auto- 
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with more weight 
more stamina 
sei more power 


Balanced feed control 

from centrally placed Emergency 
hydraulic cylinder to table return 
reduce table-slide wear. lever. 






































Air cylinders. 


TWO HANDED START FORS 
Interlock lever must be lifted 
before start cycle button can 
be operated. 


Air-Hydraulic Model 1 


HORIZONTAL MILLER 


matic cycles are achieved. Two air cylinders exert 
balanced thrust on the table slides, eliminating side- 
thrust wear, and safeguarding the unfailing accuracy 
of the machine. With two-hand controls and an 
emergency return lever, the A & S Model 1 is also 
the safest of all millers. 

Writeffor illustratedjbrochure. 


ab Ruclt ufo to a slandata-not down loa Vges 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. Telephone : Leicester 24154-5-6. Telegrams & Cables : Adcock, Leicester 
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NON - SHRINKING 
TOOL AND DIE 


STEEL 


This steel develops high hardness 
by an oil quench from a relatively low 
hardening temperature. Such treatment 
occasions little or no change in the 
original dimension of the steel. 


The combination of hardness, 
toughness, dimensional accuracy and 
reduced tendency to cracking during 
heat treatment, together with excellent 
machineability in the annealed 
condition, makes Firth Brown Nonvar 
ideal for the various applications 
suggested. 


FIRTH 


ALLOY STEELMAKERS - FORGEMASTERS 
STEEL FOUNDERS - HEAVY ENGINEERS 





Dies for plastic 
Taps 
Boiler Stay Taps 


Screwing Dies 
and Broaches 


Intricate Gauges 
Bushes and Jigs 


Press and 
Blanking Tools 


Small Pawls 
Catches and Cams 


Intricate Moulds 
for plastics 
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THOS. FIRTH & JOHN BROWN LIMITED SHEFFIELD 
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PUZZLE CORWER 


Maybe some modern art is bewildering; but let’s be 
fair Perhaps if you were as skilled in art appreciation as 
you are in production engineering, you could answer this 
one too. 


We pride ourselves at Webster and Bennett that we 
know most of the answers when it comes to boring and 
turning, and our customers agree. In fact, our own 
“‘puzzle corner” is always busy translating customers’ 
drawings into machinable possibilities, and quite often 
remarkably favourable floor-to-floor times result. 


If you have to machine castings and forgings up to 
80” swing, perhaps we can help you. Send us drawings of 
your components; our technicians will be glad to submit 
production proposals. 


A standard Webster and Bennett 
Boring Mill with 60” Chuck, ad- 
mitting 35” under the turret 
and 24” under the cross-slide 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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Designed to use Araldite component comprising a cast aluminium 
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By designing components to take full advantage of the qualities of Araldite 
epoxy resins, manufacturers are effecting great economies in cost and are 
increasing the technical efficiency of their products. The photograph shows an 
air-break switch backplate, moulded in Araldite by J. R. Ferguson (Electrical 
Engineers) Ltd., for the Federal Pacific Electric Company of Newark, New 
Jersey, U.S.A. It replaces a built-up 
















base plate, bored to take six paper bushings, 
which were individually clamped in position. Into the paper bushings six copper 
assemblies were then keyed, involving a considerable amount of fitting. The 
single Araldite moulding assembly, weighing approximately 200 lb., accomplishes 
all the above operations. With careful moulding technique, machining and 
fitting are both eliminated, whilst the Araldite moulding ensures higher 
impulse levels. 


é 
e 
' 


on steeteee 


epoxy resins 





Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED Dusford, Cambridge. Telephone: Sawston 2121 


AP 523 
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SMALL BATCH PRODUCTION 


EXAMPLE SHOWN WAS 
SS Ci nO OO Oe | 
BATCHES OF FIVE FROM 12 
DIA, 65 TONS PER SQ. INS. HEAT 
TREATED NICKEL CHROME 
MOLYBDENUM STEEL, ON A 
STANDARD CENTRE LATHE 
IN A FLOOR TO FLOOR 

TIME OF 30 MINS. EACH 








THE | 3-1 CENTRE LATHE 
HYDRAULIC COPYING AT- WITH HYDRAULIC COPYING ATTACHMENT 


TACHMENTS ARE AVAILABLE 
eaieneneimermcnms COMPLETED THE SAME OPERATION IN A FLOOR TO 


eee kiaiaevise FLOOR TIME OF 6 MINUTES EACH, WITH A SET-UP 


GIVING MAXIMUM FLEXIBIL- TIME OF 35 MINUTES 
ITY FOR FACE AND LONGITU- 


DINAL COPYING A SAVING OF 85 MINUTES PER BATCH 


' TELEX No. 51-123 - TELEGRAMS: LATHES KEIGHLEY TELEX 
Dean m ith Grace ; TEL. No. 5261 (7 lines) 


KEIGHLEY ENGLANO 
LIMITED 





We manufacture *  43-30° SWING ENGINE LATHES - SURFACING AND BORING LATHES - TOO!ROOM LATHES 
























MODEL 1520 
JIG BORER 


Latest development of the team that ‘produced 
the ‘Spacematic’—acknowledged to be the world’s 
fastest. and most accurate jig boring machine. 























DUP SALES LIMITED 


ND - TELEPHONE: PETERBOROUGH 3227 
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f | aximum swing 
LOM, 7;". Swing over 
cross slides 63". Independent 
motors for spindle drive 
and rapid motion to turret 
and cross slides. Wide 
range of speeds with three 
automatic changes. Suitable 
for small batch work. 


Maximum swing 

123”. Swing over 
cross slides 103". Wide 
range of speeds and feeds. 
Three automatic speed 
changes. Headstock 
adjustable 4;" longitudinally. 
FIVE face turret ; 
adjustable 2” along the bed. 

















/§j 


197 124 


i 
Maximum swing 7 
Maximum swing over cross slides a 03 
Cross slides stroke 22 70 S 
Cutting travel of turret 43 111 5? 
Number and range of spindle speeds 21 FORWARD 
14 REVERSE 40 to 834 r.p.m. or 
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FULLY AUTOMATIC 
apart from chucking. 
Air chucking is 
available in the range 
of additional equipment 


BSA TOOLS LTD 
BIRMINGHAM 33 
ENGLAND. 


Cables: MADRICUT - BIRMINGHAM. 


58 to 1458 r.p.m. 60 to 1220 r.p.m. 
Horse power of main motor 4 10 


SOLE AGENTS GT. BRITAIN - BURTON GRIFFITHS & CO., LTD., - 





KITTS GREEN - BIRMINGHAM - STECHFORD 3071 
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HARRIS 


TAPS DIES AND GAUGES 
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Have you tried Harris Tapping 

Lubricant? Available in 2-oz 

(8d.), 7-lb (13/3) and 28-Iib 
(47/-) packs. 





JOHN HARRIS TOOLS LTD WARWICK 
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Mal machining sequence 















































Fast pre-phased set-ups slash idle cutter times/ 


dial-a-cycle panel programmes and controls each and 
every machine function... automatically! 


Interrupt or resume cycles at any time without returning 
to ‘‘start’’ position! 


Change from dial-a-cycle automatic control to manual 
with the flip of a switch! 


Choose from 84 standard models... Simplex and 
Duplex... 7}to 3O h.p. 





= 
2 -@l programmed production 


- 














WV lamalian dat 
MILWAU al: * 


SIMPLEX STYLE 


PRODUCTION MILLING MACHINE 


Operator simply dial-programmes machine function into 
the dial-a-cycle control panel. No guesswork! He 


% Regd. Trade Mark merely reads workpiece blueprint and establishes 
in Great Britain 


machining sequence with successive phase-switch dials. 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD -: HOVE - SUSSEX 
Telephone: HOVE 47253 Telegrams: Garantools, Portsiade 


LONDON -: BIRMINGHAM GLASGOW : MANCHESTER -: BRISTOL 
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the 

finest 
lifting 
tackle 
in the | 
world a (}  auiward 


CONVEYORS “SKI-WRACKER” 





1 OVERHEAD 
is _* STACKING & 


STORING UNITS 


GRABS 








of Stevenage 
Materials Handling Specialists 


REGISTERED TRADE MARK 
Write for further details and illustrated literature to :— 
GEO. W. KING LTD + 18 ARGYLE WORKS +: STEVENAGE * HERTS, Telephone : Stevenage 440 
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LKINS & MITCHEL 


il 


STRAIGHT - SIDED 
SINGLE ACTION 
T.R. SERIES 
POWER PRESSES 
1,2, & 4 POINT 
SUSPENSION 


These many exclusive 
features that are essential 
for greater productivity 
are embodied in this range 
of Wilkins & Mitchell 
Power Presses — the 
presses that cut costs. 


HIGH TORQUE CLUTCH 


BUILT-IN DRIVE FOR 
AUTOMATION FUNCTIONS 


HEAVY DUTY DEEP 
GUIDED CUSHIONS 


FULL ECCENTRIC DRIVE 


DEEP BEAM ALL-STEEL 
SLIDE 


ALL STEEL, HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


FULL-FLOW CIRCULATING 
LUBRICATION 
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Pig 
RF2/2 


Induction 
Heating 
Unit tokW 







ANOT. HER NEW INDUCTION HEATER 


FROM PIE PROCESS HEATING 








Free Technical Advice is 
offered on the applications 
of R.F. heating to Temper- 
ing, Brazing and Harden- 
ing processes etc. Ask our 
appointed agents for de- 
tails of this and our other 
equipments or send the 
coupon. 


This small equipment has a nominal output of 
1.5 kW, being designed for continuous operation 
and works at a frequency of 2 Mc/s. It can be used 
for hard and soft soldering, brazing, hardening 
and tempering of small components. It is medium 
impedance, taking multi-turn work coils. 

The size of the equipment is such that it will 











poctese--- 


PYE LIMITED PROCESS HEATING DIVISION 


To Pye Ltd. Process Heating Division, 28 James Street, Cambridge. 
Please send me details of Pye Process Heating Equipment 


easily stand on a bench and due to its sim- 
plicity can be operated with ease by unskilled 
labour, enabling production cost to be reduced 
to a minimum. 

The latest techniques have been used in its 
construction, enabling a quality equipment to be 
made in a small size without loss of reliability. 





Telephone: CAMBRIDGE 57590 
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x THROUGHOUT 
There’s a INDUSTR 


ti 
RENOLD 


chain to 


meet all 
your 


conveying 
requirements 


Aluminium 
Bread 
Clocks 
Dredgers 
Envelopes 
Fish 

Grain 
Hosiery 

Ice Cream 
Jute 
Kitchenware 
Lubricants 
Machine Tools 
Newspaper 
Ovens 
Pistons 
Quartz 
Roads 
Sinks 
Toffees 
Unloading Equipment 
Vegetables 

Whisky 

Xylonite and other Plastics 
Yeast 
Zinc 


Whatever the product — if it has 
to be pushed, lifted, carried, 
lowered, turned, rolled, fed, 
positioned, stored, delivered or 
moved in any way whatsoever 
RENOLD CHAINS provide the 
answer. Write for Catalogue Ref. 
120/17 giving details of our range 
of stock and specialised chains 


for mechanical handling. 


From 3,000 lh. to 300,000 JA, 
breaking load 


2 
RENOLD RENOLD CHAINS LIMITED e MANCHESTER 
a 
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THREE-POSITION AUTOMATIC HYDRAULIC 
CROSS SLIDE SOLVES PROBLEM OF BORING 
CLOSELY SPACED HOLES AT ROVER CO. LTD. 


The problem of fine boring close centre holes in this 
Rover gearbox is ingeniously overcome by use of the 
PRECIMAX three position hydraulically operated 
cross slide. The necessary transverse movements are 
preselected and linked with the longitudinal feed 
motions in a fully automatic cycle. 

The three bores (two at 0.625 in. dia. and one at 
0.6875 in. dia.) are repeated by two spindles at the 
opposite end and in addition to close limits on 
diameter and relative position, this multiple 
operation fulfils exacting demands in the accurate 
alignment of the opposing bores. The six holes are 
bored using solid tungsten carbide shank boring bars 
in a floor-to-floor time of 2.85 minutes. 


Send for full details of PRECIMAX Fine Boring Machines 
to... 


LA N D | Ss L U N D Li M iT — D, CROSS HILLS, KEIGHLEY, YORKS. ’Phone: Cross Hills 321! 
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quality & precision 


Issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 - Telex: 55166 


distribution throughout the world 
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HAGK SAW BLADES 


*Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 
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The 1200 series 


THE MOST 
WIDELY USED 
COMMERCIAL 

COMPUTERS 

IN BRITAIN 


Users say... 


‘£3 million of stores holding 
saved in a year and, ona 
monthly cycle, a two-thirds 
reduction on items that need 
immediate chasing.’ 


‘Positive control has reduced 
work in progress by 55%, 
the production cycle by 40%, 
and shortages by 80%.’ 


‘With two computers we 
processed 2,048,000 subsidy 
claims last year totalling 
£47 million, and payment 
was much quicker.’ 


The 1202 general-purpose com- 
puter is a tried and proven 
successincompanies both large 
and small. It is the latest in a 
series that has already exceeded 
more than half the combined 
sales of all other commercial 
computers ordered and 
delivered in Great Britain. 


ASK FOR I-C-T SERVICES Special- 
ist Advice, Films, Education, 
Training and Demonstrations, 


users of 


1201 and 1202 
computers 


THE MORGAN CRUCIBLE CO. LTD 

MONSANTO CHEMICALS LTD 

BRITISH RAILWAYS, WESTERN REGION 

I.C.I. LTD (ALKALI DIVISION) 

MINISTRY OF SUPPLY, CHESSINGTON 

PROVINCIAL ADMINISTRATION OF THE 
CAPE OF GOOD HOPE 

IRISH SUGAR CORPORATION 

SHELL REFINING COMPANY LTD 

O.K. BAZAARS (1929) LTD, SOUTH AFRICA 

GUEST, KEEN & NETTLEFOLD 
(MIDLANDS) LTD 

WEST RIDING COUNTY COUNCIL 

THE GENERAL ELECTRIC CO. LTD, 
BIRMINGHAM 

MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 

MIDDLESEX COUNTY COUNCIL 

SOs SEoraan REGIONAL HOSPITAL 


I-C-T LTD, LETCHWORTH 

BRITISH TIMKEN LTD 

COMMONWEALTH BUREAU OF CENSUS 
STATISTICS, AUSTRALIA 

H.M. STATIONERY OFFICE 

BRITISH RAILWAYS, DARLINGTON 

GENERAL POST OFFICE 

GENERAL MOTORS S.A. LTD 

PILKINGTON BROTHERS LTD 

NOTTINGHAMSHIRE COUNTY COUNCIL 

BRIGHTON CORPORATION 

BIRMINGHAM CORPORATION 

MINISTRY OF FINANCE, NORTHERN 
IRELAND 

I-C-’T LTD, CASTLEREAGH 

H.M. NAUTICAL ALMANAC 

NOBLE LOWNDES & PARTNERS 

MONTAGUE BURTON LTD 

DURBAN CORPORATION, SOUTH AFRICA 


International Computers 
and Tabulators Limited 


149 Park Lane, London, W1 


and offices throughout Great 
Britain and overseas 
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removal. 


The dust protective aprons have been 


removed for the actual photograph. 


MACHINE TOOL CORPORATION LIMITED 


103 Lancaster Road, Ladbroke Grove, London, W.I1. ’Phone PARk 9451/2 








































THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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the SMART & BROWN 


MODEL 


S.S./S.C. TOOLROOM LATHE 
with Flame Hardened Bed 





Distance between centres: 24”. 1” Collet capacity 
12 Spindle speeds available: 30 to 2500 r.p.m. 
Threads: 4—112 t.p.i. 





ONE OF BRITAIN’S FINE LATHES -— Designed for the operator 


‘SB Smart & Browntr 
25 MANCHESTER SQUARE - LONDON . W.I wha 



















Model 1590J 


1 Dutra) Micro lathes 


—— 


_aa 


Available in 50, 70 & 90 mm Centre 
Heights Toolroom, General Purpose 


and Production Models. 





All machines can be furnished with 
cut-off & Capstan Slides. 
Lathes can be equipped to your re- 


quirements from standard units. 
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MACREADY’S METAL CO LIMITED 


USASPEAD CORNER 
PENTONVILLE ROAD : LONDON N.|I 


Telephone: TERminus 7060 (20 lines) * Telegrams: Usaspead, London, Telex 
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BRIGHT 
STEEL 


Over 5,000 tons of it, is stocked in the 
large new warehouse at Usaspead Corner, 
and whether your order arrives by letter, 
phone or telex, the Macready service ensures 
speedy delivery by our own fleet of lorries. 
Carbon and Alloy Steels, together with 
A.I.D. Bonded Steels, are held in our King’s 


Cross and 


warehouse, and are handled 
delivered expeditiously as all 


Macready Steel. 


Telex No. 22788 i‘ ‘ 





This is an example of All-Welded Machine 

Bed Plates manufactured by this Company. 
The photographs show how well the 
complications of modern machine practice can 
be overcome by this modern method, 


resulting in great economies. 


ALL WELDED MACHINE BED PLATE 


We can profile cut any 
shape in mild steel from 
4” to 6” in thickness. 
Our products are clean 
cut and necessitate the 
minimum of machining 
and finishing. They make 
for large economies in 
reducing the number of 
operations. Send your 
enquiries to :- 


FABRICATED BED PLATE 


460 MANCHESTER RD. BOLTON Phone BOLTON 4020 (3 LINES) 


TELEGRAMS ‘WAGON’ BOLTON 
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FORD DIFFERENTIAL GEAR 





MACHINED IN 24 SECONDS 
oa WITH AUTOMATIC LOADING 


" The photograph shows the automatic loader fitted to a 
No. 6 Ryder Verticalauto supplied to The Ford Motor 
Company Limited. It is used in the production of differ- 
ential gears, which are finish-bored, turned and faced at 
the rate of one component in 24 seconds. The magazine 
carries enough components for a forty-minute run. 
Automatic loading can be fitted to all sizes of Ryder 
Verticalautos. 




















VERTICALAUTO 


Thos. Ryder & Son, Limited, Turner Bridge Works, Bolton, England 
Makers also of single spindle Rydermatics and Piston Ring Lathes 
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PRODUCTION ENGINEERING AT 


THE COLLEGE OF ADVANCED TECHNOLOGY, 


BIRMINGHAM 


yi reports by Dr. N. Dudley and Dr. F. 
Koenigsberger in previous issues of the Journal 
have outlined the important contributions being 
made to the study of Production Engineering in 
different ways by the particular teaching establish- 
ments which they serve. Also, Dr. Samuel Eilon has 
drawn attention to the atmosphere of change which 
surrounds both the study and practice of Industrial 
Engineering. There is no doubt that the rate 
A report prepared for the Journal by of this change is increasing and must be taken into 
account in any forward planning of courses to meet 
T. B. WORTH. M.I.Mech E.. M.I.Prod.E. the growing needs of industry for high level per- 
Pipa Be ee, 1 ’ sonnel, capable of developing a successful professional 
ractice based on planned and progressive study of 

A.M.I.E.E., C.G.1.A., may ci tsasats ~lg 
It is not thought necessary to re-state the general 
Head of Department of Production problems associated with the teaching and study of 
Production Engineering, since these are generally 

; ; recognised. 

engineering at The College, anu Forennny One of the most important aspects appears to be 
the recognition that much of the subject remains 
empirical and that a wide field of investigation and 
research lies before us, so that wherever possible 
Production Engineers decisions concerning manufacture may be made with 
confidence that the product will be correct, com- 
petitive and consistent: also, to achieve this, there 
must be a satisfactory rate of development and 
improvement in the tools, machines and materials 
which are used to achieve the market demands — 
coupled with, most important, an understanding of 
the complexities of human endeavour in all fields. 
A further important consideration affecting the 
philosophy of approach in designing courses in 
Production Engineering is the width of the field to 
be covered and the need for a balance to be achieved 


Education Officer to The Institution of 
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Fig. 1. Architect’s drawing of The College. 


between the technological and non - technological 
aspects. This raises questions as to what can be done 
at the “undergraduate” level and what should be 
deferred to a post-graduate study. These aspects will 
be dealt with in subsequent sections of this report. 


The College 

For the past 30 years, various studies in Production 
Engineering have been included in the courses 
provided — advanced short courses being an 
important part of this contribution. 

The College was the first to be designated a 
College of Advanced Technology (1955) and in 1957, 
Production Engineering studies became recognised 
as presenting a challenge in development, by the 
creation of a Department of Production Engineering. 
With these developments and the building of a 
completely new structure with a large proportion of 
new equipment,,an opportunity occurred to make a 
significant and up-to-date physical provision. 

It is, however, important to stress that studies in 
Production Engineering today demand specialist 
teaching which requires contributions from other 
departments of a teaching establishment. The College 
embodies 10 such Departments : 


Mechanical Engineering 
Electrical Engineering 
Production Engineering 
Building and Civil Engineering 
Mathematics 

Physics 

Metallurgy 

Chemistry 

Industrial Administration 
Pharmacy and Biology 


and courses in Production Engineering enjoy the 
co-operative contributions from a number of these 
departments, as instanced by the provision of studies 
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in Operation Research, Control Engineering, and 
Statistical Methods. 

As regards the laboratory provision within the 
Department of Production Engineering, it is hoped 
that this will become fully developed by 1961. 

At present the following laboratories are available 
for teaching and research : 


Machine Tool Laboratory (Fig. 2) 

Advanced Processes Laboratory 

Heat Treatment (Service) Laboratory 

Jig Boring Room 

Metrology Laboratory and Standards Room 
(Fig. 3) 


The following are planned for the third Section of 
the College now being built, to become progressively 
available by 1961 - 1962: 


Research and Development Laboratories (3) 
Precision Casting Laboratory 

Metal Flow Processes Laboratory 

Process Mechanisation and Control Laboratory 
Quality Control Laboratory 

Welding and Fabrication Laboratory 


It will be seen that generous support for the 
subject of Production Engineering is being made — 
a necessary provision if the desired teaching, 
demonstration, experimentation and research is to be 
achieved. 


courses 

‘Much thought has been given to the problem 
concerning the level at which studies in Production 
Engineering should be undertaken, and it is clear 
that two distinct contributions can be made — at 
the “ post-graduate ” level and at the later stages of 
an “undergraduate” course, provided that the 
students have completed or are in process of com- 
pleting their industrial training. 
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Fig. 2. One line of the many 
machines in the College 
Machine Tool Laboratory. 


Thus courses offered may be grouped as : 


Full-time post-graduate courses leading to a 
Diploma in Production Engineering 

Full-time diploma (sandwich) course leading to 
the Diploma in Technology (Engineering) 

Part-time courses (4-year) leading to the 
Associateship of the College 

Advanced, post-graduate courses of a short 
period character for Senior Engineers 


All the courses are firmly based on technology, 
since the philosophy of approach to studies in 
Production Engineering recognises that all studies 
stem from the product consideration in the first 
place, though the importance of effective man and 
machine management is not forgotten in the overall 
provision. 

With the completion of the third section of the 


Fig. 3. Students at work in the College 
Metrology Laboratory and Standards Room. 





College, opportunities will occur to broaden the 
technological work which, until now, has been based 
largely on the machine tool and cutting processes. 
(Spark machining is included in the present 
provision). 


the challenge of Diploma in Technology Courses 

With the expansion of sandwich courses involving 
equal times in academic and industrial pursuits, an 
opportunity occurs for Colleges of Advanced 
Technology to make an outstanding contribution in 
Production Engineering. The very nature of the 
courses, backed by subsequent research activities, 
leading to a higher qualification, is thought to be 
most suitable for the particular requirements of 
Production Engineering. 

At Birmingham, the first output of engineers with 
the qualification Diploma in Technology (Engineering) 
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obtained through a course specialising in Production 
Engineering occurred in 1959 (see page 111 for 
pass list). 

The course is not, however, one of narrow 
specialisation, since it is broadly based to include 
Mechanical Engineering, Electrical Engineering, 
Production Engineering and associated studies in the 
field of Planning and Control. 

The final year is devoted to a specialised study 
in Production Engineering or in Mechanical 
Engineering, and involves project work demanding a 
high standard of investigation and experimentation. 

Thus, the successful student is able to move, in 
his most formative years, horizontally through an 
organisation and to return later for study in his 
particular specialisation — if this is a necessary 
element in his future career. 

It will be a most interesting exercise to follow up 
the subsequent careers of those gaining this qualifica- 
tion in Production Engineering — and it should help 
an even more significant development to be made. 


a post-graduate development 

The Department of Production Engineering quite 
openly expresses the opinion that the pattern of 
manufacturing activities today makes it essential that 
the training of an engineer, irrespective of his tech- 
nological specialisations, should include at least a 
knowledge of the fundamentals of Production 
Engineering, if not an intensive application in detail. 
At the request of Messrs. Joseph Lucas Ltd., the 
Department organised a 12-week full-time course 
for 17 students who had already obtained their 
primary qualification—the majority had a University 
Degree in Engineering. The course was planned to 
give a substantial time in the laboratories, so that the 
problems of manufacture and measurement could be 
evaluated. Additionally, each student was required 
to make an intensive study of at least one complex 
machine tool and to prepare a technical Paper on a 
subject which necessarily involved a study of current 
literature on the subject. 

This approach to the problem of gaining a know- 
ledge of the fundamentals and to encouraging 
personal investigation and initiative in the field is to 
be pursued, and other companies are becoming 
increasingly interested in the experiment. 


a major problem 


As in all human endeavour, whilst the physical 
provisions are important, the human contribution is 
vital. 

_The staffing position in Production Engineering 
gives cause for some considerable concern. It is not 
the purpose of this report to analyse the causes, but 
it is a duty to point out that unless a sufficient 
number of scientists and engineers, with the necessary 
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overall qualifications, turn their professional atten- 
tion to careers in education, there is likely to be a 
much smaller output of engineers for the manu- 
facturing industries. 
The acceptance of a teaching or research post in 
the College of Advanced Technology does not — and 
it is agreed must not — mean the sacrifice of other 
work in industry. Consultant and advisory work is 
encouraged. Also, it is the scientific approach which 
is needed and the field in Production Engineering 
is such as to offer opportunities for men whose 
primary work is not necessarily in the field of applied 
production engineering, but which involves analytical 
methods allied with a first-class knowledge of instru- 
mentation and experimental techniques. 


conclusion 

This short account is intentionally broad, since 
detailed curricula syllabuses may be obtained from 
the Department of Production Engineering. 

It shows, by describing a small number of 
significant developments, the philosophy of approach 
which it is hoped will result in a continuing output of 
Production Engineers who at the undergraduate 
stage are not too highly specialised to prevent both 
horizontal and vertical movement within their 
organisations and, at the post-graduate stage, are 
capable of making a significant contribution to their 
profession. 

Clearly, this cannot be achieved without the close 
co-operation of industry, by support through 
students, the exchange of ideas and the sponsoring 
of research projects. The Birmingham College of 
Advanced Technology, at the industrial centre of 
Great Britain, enjoys the support of many industrial 
organisations and is _ particularly interested in 
developing this to serve the particular requirements 
of smaller organisations. 

It may be claimed that at the undergraduate level, 
the rate of development is fairly good and the future 
will be mainly in the creation of strong post-graduate 
activities. 

There is, however, one cause for considerable 
concern — worthy of repetition: that is, unless the 
high standard of provision of equipment and 
accommodation is matched by the recruitment of 
staff with the necessary approach and qualifications, 
then progress will not meet the demand of the times. 
The author has recently visited some of the Technical 
Universities in Germany, Switzerland, France and 
Holland, and was much impressed by the research in 
Production Engineering being carried out and by the 
obviously high calibre of the research engineers. 

There is some evidence of a serious shortage — in 
other countries as well as in Great Britain — of 
scientists and engineers to develop technological 
education and research in Production Engineering. 
Whatever may be the cause of such shortage — it 
is worthy of attention at the highest level of 
authority. 
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THE 1959 SIR ALFRED HERBERT PAPER 





Production Engineering Developments 


in the Soviet Union 


by Dr. D. F. GALLOWAY, Wh.Sch., M.I.Mech.E., M.1.Prod.E. 








* * 


The Paper gives some impressions obtained during 
a five-week tour of the Soviet Union, Poland and 
Czechoslovakia by a _ delegation from _ the 
Production Engineering Research Association of 
Great Britain. The observations mainly concern 
production engineering research and development, 
general industrial development such as automation, 
and the engineering and scientific information 
services. Comments are also made on working 
conditions, wages, incentives and general standards 
of living. 

The Paper was presented to The Institution of 
Production Engineers in London on 10th December, 


1959. 





* 


Ze 
n 


Director, 
Production Engineering Research 


Association of Great Britain 


| er ye of the most momentous years in the history 
of any nation have completely transformed Russia 
and radically altered the balance of world power. 
Yet the means by which this transformation has been 
wrought, and the life and work of the people who 
have accomplished it, have been shrouded until very 
recently in a cloak of secrecy that has not only 
concealed the truth but has resulted in conflicting 
rumours, confusion and disbelief. So much so that 
Sir Winston Churchill described Russia as “a riddle, 
wrapped in a mystery, inside an enigma”. There 
is hope that within the next few years the riddle 
will be solved, the mystery unwrapped and _ the 
enigma understood. 

The Russian enigma cannot be resolved by a single 
visit to the Soviet Union, but such a visit as my 
colleagues and I recently made does provide a foun- 
dation of fact on which to construct a realistic assess- 
ment of present Soviet achievements and future 
Soviet potential. In particular, first-hand experience 
reveals industrial and scientific achievement of a very 
high order. The whole Soviet community is deeply 
involved in an intensive drive for higher industrial 
productivity, better standards of living, and an 
extension of Soviet influence in the world’s economy. 
A struggle to become the world’s leading industrial 
nation dominates all Russian life, and behind it lies 
the conviction of certain victory. 

Russia cannot, however, be considered to be a 
single unit moving along a straight path. On the 
contrary, the 200,000,000 people living in the 15 
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SOVIET SOCIALIST REPUBLICS 


KARELO FINNISH 6 MOLDAVIAN 


! 

2 ESTONIAN 7 GEORGIAN 

3 LATVIAN 8 ARMENIAN 
4 LITHUANIAN 9 AZERBAIJAN 
5 BYELORUSSIAN 10 UZBEKISTAN 
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' =- 33 
33 — 64 
65. — 120 
Ge 2 - 36 


Fig. 1. Distribution of the population in the Soviet Union. 


Republics of the U.S.S.R. are spread over one-sixth 
of the habitable portion of the earth and embrace 
diverse racial groups speaking many different tongues. 
As the sun rises over Vladivostock in the East, it is 
setting over Moscow on the previous day. Thus 
to bring Russian life and affairs into proper focus 
it is desirable to keep in mind the main geographical 
and related features of the country. 


geographical and related factors 


The Soviet Union covers an area of about 
8,600,000 square miles. The country is predominantly 
a flat plain varying from 600 ft.- 1,200 ft. above 
sea level, with mountain ranges on the Southern and 
Eastern borders and the Urals near the centre. The 
highest point is Stalin Peak in the Pamirs, which 
exceeds 24,000 ft. 

Extremely wide climatic contrasts occur, ranging 
from Arctic deserts in the North to sub-tropic 
regions in the South. On the shores of the Black 
Sea are numerous beautiful holiday resorts with 
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City Population 
MOSCOW ... 4,839,000 
*LENINGRAD — — 3,176,000 
KIEV a ee cee ae 991,000 
*BAKU : 901,000 
KHARKOV 877,000 
GORKY 876,000 


* includes suburbs 


Fig. 2. Populations of the six largest Russian cities 
at the beginning of 1956. 


climates resembling the Mediterranean, but in 
Eastern Siberia the temperature has fallen to the 
lowest ever recorded in the world, 125.6°F. below 
freezing. 

The average density of population in the Soviet 
Union is about 23 per sq. mile. The total of 
200,000,000 is distributed as shown in Fig. 1, and the 
populations of the six largest cities are shown in 
Fig. 2. People in the country often live in log houses 
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Fig. 3(a). Typical house in rural areas of Russia. 


similar to that shown in Fig. 3(a), which are built to 
Government designs on land given by the State, 
whereas people in the large cities live mainly in huge 
blocks ot flats like those shown in Fig. 3(b). Great 
numbers of such blocks are being built but there still 
remain some relics of the pre-Revolution slums, such 
as those illustrated in Fig. 4. 

Two Moscow street scenes are shown in Figs. 5(a) 
and 5(b), which again illustrate the marked contrasts 
which occur so frequently in Russia. The almost rural 
simplicity of one of Moscow’s principal markets, 
shown in Figs. 5(c) and 5(d), is also in striking contrast 
to the magnificent stations of Moscow’s “ Metro” or 
underground railway system. A typical underground 
station is shown in Fig. 5(e) and a photograph taken in 
one of the well-designed coaches of the underground 
system is reproduced in Fig. 5(f). 

Spacious and pleasant “ parks of rest and culture ” 
are another feature of Russian city life; the pavilion 
of a typical park in a Moscow suburb is shown in 





Fig. 4. Pre-Revolution slum in Moscow. 





. 3(b). Typical block of new flats in a Moscow suburb. 


Fig. 5(g). We also frequently saw people in the cities 
queueing for “Kwas” (see Fig. 5(h)), one of the 
national drinks, which is sold from small tankers in 
the streets. Although cities and towns have been 
extensively modernised, the essential characteristics of 
village life have changed very little, as Fig. 5(i) clearly 
indicates. 

Russia has some of the richest mineral deposits in 
the world, and appears to have virtually all the 
material resources it requires for completely indepen- 
dent development of its economy. There are rich 
deposits of most metals (including about 40° of the 
world’s surveyed reserves of iron) and minerals such 
as diamonds, asbestos, potassium, coal, oil and 
natural gas. Vast deposits of coal and low-cost 
aluminium ore have recently been discovered in 
Siberia, and Soviet scientists estimate that open-cast 
coal mines in this area will yield 20,000,000 tons of 
coal at a cost of about four shillings per ton. A new 
oil field discovered in the West Urals is expected to 
provide far more oil than Baku, Russia’s traditional 
oil centre. Already Russia’s total oil production is 
about 120,000,000 tons per annum compared with 
240,000,000 tons in the Middle East and 
137,000,000 tons in Venezuela, two of the richest oil 
producing areas outside Russia. 


Russia’s industrial development 


In Czarist times Russia was an agrarian country, 
over 80°/, of the population being employed in 
agriculture and most of the equipment required for 
agriculture, mining and manufacturing being im- 
ported from abroad. However, in the past 40 years 
industrial output has increased 36 times and the 
output of the engineering and metal-working indus- 
tries more than 240 times. In 1913 Russia’s industrial 
production amounted to 2.5°/, of world output, but 
it now represents about 20°/, of world production 
and exceeds that of France, Britain and Western 
Germany combined. Russia is second only to the 
United States of America in volume of output and 
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Fig. 5(a). A small square near the centre of Moscow. Fig. 5(b). Typical street scene in a Moscow suburb. 


Fig. 5(d). Vegetables being sold in a Moscow market. 


Fig. 5(e). An underground railway station in Moscow. Fig. 5(f). The interior of an underground railway coach. 
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Fig. 5(g). The main pavilion of a typical park in Moscow. 





Fig. 5(h). People queueing in a Moscow street for one of the 
national drinks sold from a tanker. 





Fig. 5(i). A small Russian village photographed from a moving 
train. 


second to the United States of America also in the 
generation of electrical power, whereas in 1913 she was 
15th in the world. The growth in industrial produc- 
tion, expressed as a percentage of the 1953 output, in 
Russia, the United States of America, and the United 
Kingdom between 1937 and 1957, is shown in Fig. 6. 
This indicates that industrial production has been 
expanding much more rapidly in Russia than in 
Britain or in America, and that the rate of growth 
has been maintained continuously. Even when allow- 
ance is made for the backwardness of Russian 
industry in early years, this is a very high rate of 
growth over a period of 20 years. 

At the beginning of 1959 an intensive seven-year 
plan was introduced for the rapid development of 
industry, agriculture, transport, power generation, 
housing, education, etc. The plan also provides for a 
marked improvement in working conditions and 
living standards. 

By 1965 the national income is expected to rise by 
65%, the output of consumer goods by 65°/, and gross 
industrial output by 80% and the output of the 
means of production by 85%. According to this 
seven-year plan the output of industry as a whole 
is estimated to rise by 8.6°/, per annum, the output 
of production machinery by 9.3°/, per annum, and 
the output of consumer goods by 7.3°/ per annum. 
Posters prominently displayed in factories and on 
public hoardings and elsewhere throughout Russia 
publicise widely these plans. Some typical examples 
are shown in Fig. 7. 

The tremendous rate of growth of Russian industry 
seems certain to be maintained during this seven- 
year plan, as Mr. Krushchev has announced that the 
target for total output for the first five months of 
this year has been exceeded by 5%. 
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Fig. 6. Increase in index of general production in Russia, U.S.A. 
and the U.K. since 1937. 
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The expansion of Russian industry has involved a 
huge transfer of population from rural areas to the 
cities and towns, and a large increase in the number 
of industrial and office workers. Russia’s urban popu- 
lation was less than 30,000,000 in 1926 and rose to 
87,000,000 in 1956, when the total population was 
estimated to be 200,000,000. The very rapid increase 
in the number of industrial and office workers which 
has taken place since 1928 is shown in Fig. 8. Women 
comprised 27°/, of the total number of industrial 
and office workers in 1929, 38°/ in 1940 and 45° at 
the beginning of 1956. Furthermore, by 1965 it is 
planned to increase the number of factory and office 
workers by approximately 12,000,000 and the total 
will then exceed 66,500,000. 


location of Russian industry 


Russian industry in recent years has been gradually 
spreacing Eastwards across Russia in order to exploit 
the rich mineral and other natural resources of the 
Urals, Siberia and the Kuznetsk Basin (see Fig. 9). 
This movement Eastwards was greatly accelerated 
under the threat of invasion during the last War, and 
has since been continued at a high rate, so that in 
1954 the Eastern regions accounted for about one- 
third of the total industrial output of the U.S.S.R. 

Large factories have been built in almost all the 
main cities such as Stalingrad, Gorky, Kuibyshev, 
Kharkov, and Kiev. In addition, local groups of 
factories serve the specialised industrial requirements 
of a particular region. For example, canning 
machinery is manufactured in the Crimea where 
Russia’s highly developed canning industry is located; 
and a plant producing agricultural machinery for 
cotton plantations has been established in the cotton 
growing, region of Central Asia. 
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Fig. 7(a). 





Fig. 7(b). 








Fig. 7(c). 


Figs. 7 (a), (b) and (c). Some typical output targets for 
Russian industry under the current seven-year plan. 
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Fig. 9. Distribution of Russian industry. 


The main industrial centre of Russia, embracing 
Moscow and the neighbouring cities, specialises in 
the manufacture of machine tools, measuring instru- 
ments, electrical equipment, automobiles, watches, 
etc., which require skilled labour rather than masses 
of metal, or as the Russians put it: “A kopek’s 
worth of metal and a rouble’s worth of labour. ”* 

Leningrad, formerly the ancient city of Petersburg 
and capital of Russia for two centuries, is the oldest 
of the Russian centres of engineering. During the 
first five-year plan of industrial development, Lenin- 
grad became the nursery of Russia’s machine building 
industry, and the technical skills developed in the 
city on the foundations of pre-Revolution industry 
gradually spread to many other parts of Russia. 
Leningrad’s principal manufactures now include 
machine tools, turbines, blooming mills, tractors, tex- 
tile machinery, ships’ radio equipment, typewriters, 
printing machinery, etc. 


Russian exports and imports 


Russia is now exporting various types of industrial 
equipment, primarily to China and other Socialist 
countries, but imports of capital equipment at 
present exceed exports by about 50%. Despite the 
considerable expansion which is taking place, 
Russia’s engineering industry is unable to fulfill all the 


* 1 kopek = 1/100th of a rouble. 


requirements of some industries such as the chemical 
industry, and hence substantial orders for special 
plants have been placed in various countries, includ- 
ing Britain. 

Machinery and other industrial equipment repre- 
sent only about 14°% of the total exports. However, 
it has been suggested that output in certain sectors 
of the engineering industry is now exceeding internal 
demand and that it may therefore be necessary to 
seek foreign markets. There seems to be little doubt 
that Russia will eventually export substantial amounts 
of industrial equipment and durable goods, and 
although it may be some years before Russian exports 
are competing generally with British or American 
productions in overseas markets, the possibility 
always exists that certain types of goods may be 
exported at low prices to test possible markets and 
acquire essential commercial experience. In recent 
years Russian exports of aluminium, tin and other 
non-ferrous metals have drastically affected world 
prices of these metals. 


Russian factories 


Most of the Russian factories visited were generally 
similar in appearance to British factories, except that 
in Russia natural and artificial lighting of working 
areas is usually inferior, little use is made of colour 
for decorative purposes, and on average, there is more 
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overcrowding. Standards of cleanliness were generally 
good, and ageing women were often seen sweeping 
up dust and swarf with crude brooms. The interior 
of one of the workshops in a large machine tool 
factory is shown in Fig. 10. 

Despite the intensity of the present drive to intro- 
duce automation in Russia, only limited mechanical 
handling facilities were available in some of the 
factories, although managements appeared to be 
conscious of the need to eliminate unnecessary hand- 
ling and improve handling efficiency by introducing 
improved equipment. 

The working tempo was certainly no higher than 
in the average British factory, and in some plants was 
somewhat lower, despite the fact that practically all 
production workers can earn substantial incentive 
bonuses. 

Much of the production equipment in use was 
modern and well-maintained. Large numbers of 
machines have been purchased from Czechoslovakia, 
Germany and elsewhere, but very few British 
machine tools were seen. It is clear, however, that 
the Russian engineering industry is depending in- 
creasingly on machine tools produced in the Soviet 
Union for the present ambitious programme of 
expansion. Only a small number of new machine 
tools manufactured in countries outside the Socialist 
bloc were seen. 

Production techniques were generally efficient, and 
high rates of metal removal were often being 
achieved. The best Russian factories have established 
very close links with research establishments such as 
ENIMS, VNII, TSNITMASH and ENIKMASH, 
and enthusiastically apply the results of investigations 
carried out by these and other central research 
stations. The results of research conducted in the 
production engineering research laboratories of 
individual factories are also intensively applied in 
production. 








Fig. 10. The interior of one of the workshops in a machine 
tool factory, showing a banner awarded to the factory for 
outstanding performance. 


Of the various Russian factories visited, three of 
particular interest were the First State Ball-Bearing 
Plant, the Krasni Proletarii Lathe Factory in Moscow 
and the Sverdlov Machine Tool Plant in Leningrad. 

The First State Ball-Bearing Plant in Moscow pro- 
duces about 70,000,000 bearings annually ranging in 
size from } in. to 5 ft. outside diameter and varying in 
weight from approximately 1 oz. to several tons. 
About 12,000 people are employed on the quantity 
production of bearings in six departments which 
include a separate automatic factory. This automatic 
factory (shown in Fig. 11(a) ) was built in 1952 for the 
production of ball bearings approximately 4 in. and 
5 in. outside diameter. 

Considerable organisational skill and_ great 
ingenuity have combined to make this automatic 
factory an industrial development of great signifi- 
cance and interest. The factory is producing 2,000,000 


Fig. 11(a). General view of automatic factory 
producing ball bearings. 
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Fig. 11(b). Individual machines in the 
automatic factory are linked by enclosed 
conveyors. 


bearings a year with a labour force of 12 production 
workers and 18 maintenance engineers. The auto- 
matic line comprises 150 machine tools, several heat 
treatment furnaces, special assembly presses, inspec- 
tion equipment and a unit for greasing, wrapping 
and packing the bearings. All these are connected by 
enclosed conveyors as shown in Fig. 11(b) and a wide 
variety of handling devices, hoppers, storage maga- 
zines, etc. The units for assembling and inspecting 
were particularly impressive. Before balls are assem- 
bled with their races, the dimensions of the tracks 
of each pair of races are checked. The correct size 
of balls for the particular dimensional difference 
is then automatically selected from 50 different 
sizes, and a set of balls is delivered to a press for 
assembly with the appropriate pair of races. After 
assembly, the bearings are tested automatically and 
finally wrapped and packed. 

One of the most progressive machine tool factories 
in Russia is the Krasnii Proletarii plant in Moscow, 
which celebrated its 100th anniversary in 1957. About 
5,000 people are employed at the factory, over 30°/ 
of whom are women, and the output consists mainly 
of three sizes of standard lathe which are designed to 
facilitate their inclusion in automatic lines by the 
provision of fixing points for transfer mechanisms, 
etc. About 900 to 1,000 standard lathes are produced 
monthly, and 30 to 40 special-purpose machines are 
also built each month. 

The Krasnii Proletarii Factory is one of about 10 
suppliers of lathes to Russian industry, and it is 
claimed that these lathes are the cheapest in the 
world. Flow line production has been adopted where- 
ever possible, and thus considerable use is made of 
automatic machines, transfer lines, conveyorised 
assembly, and modern work handling equipment. 
Two fully automatic transfer lines have been installed 
in recent years, and a third fully automatic line for 
the production of stepped shafts designed by ENIMS 
is also being installed. 

The mass production of machine tools at this 
factory has been made possible by the rationalisation 










of the Russian machine tool industry, high technical 
skill in the application of mass production techniques 
in the manufacture of precision components, and by 
the high demand for machine tools by the Soviet 
bloc. 

The Sverdlov Machine Tool Works, Leningrad, is 
also one of the oldest factories in Russia, and has 
been producing machine tools since about 1917. 
Since 1939 the plant has specialised in the production 
of boring and milling machines, copy milling 
machines, and semi-automatic milling machines and 
has recently commenced the manufacture of large 
jig-borers. A wide range of special purpose machines 
for the manufacture of diesel engines, turbines, loco- 
motives and ships is also produced. An indication of 
the quality of the factory’s machines is given by the 
fact that a programme-controlled horizontal boring 
machine was awarded the Grand Prix in its class at 
the Brussels Exhibition in 1958. 

A considerable amount of research into many 
aspects of machine tool design and construction has 
been carried out for several years in the factory’s 
well-equipped research laboratory. This work has 
embraced investigations of machine tool vibration, 
co-ordinate setting and continuous path programme 
control, electro-mechanical drives, friction (especially 
stick-slip), elimination of back-lash in lead-screws, 
etc. 

It was claimed that considerable progress had been 
made in overcoming vibration in machine tools by 
the practical application of theories of vibration 
developed by the factory’s research engineers. The 
dynamic and static rigidity of machine tool elements 
such as columns are investigated by means of 1: 5 
scale models, and the model tests results have been 
satisfactorily correlated with the results of tests on 
full scale machines. Practical application of the 
experimental results has led to substantial improve- 
ments in design. For instance, the overall size of 
one standard type of machine tool has been increased 
by one-quarter, and the power of the motor has been 
increased by one-third without increasing the weight 
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THE GROWTH IN CZECHOSLOVAKIAN ENGINEERING AND 
GENERAL INDUSTRIAL PRODUCTION FROM 1948-1957 


Fig. 12(a). Growth in general and engineering production in 
Czechoslovakia between 1948 and 1957. 


of the machine, as metal has been much more 
effectively distributed. 

Several different types of numerically controlled 
boring machines have been developed, the control 
systems being based on the use of punched cards and 
dials. A 1:10 scale model of a horizontal boring 
machine has also been constructed for investigations 
of these systems. A steplessly variable electronic feed 
drive has also been developed for traversing machine 
tables, headstocks, spindles, etc. The drive is pro- 
vided with a constant torque electric motor with 
speeds varying from 2-3,600r.p.m., to give feed 
ratios of between 1:1 and 1: 1,800. 


Czechoslovak factories 


Our observations in Czechoslovak factories 
revealed a very rapid growth in industry in general 
and in the engineering industry in particular. The 
chart in Fig. 12(a) shows that in the 10 years between 
1948 and 1958, engineering production increased five 
times and general industrial production three times. 
Czechoslovakia’s growing economy and increasing 
standard of living is based on an increasing foreign 
trade. The vast export markets in the Soviet Union, 
China and elsewhere have made possible rationalisa- 
tion and a scale of production which could not be 
supported by internal requirements. The composition 
of exports in 1958 is indicated in Fig. 12(b). 

Czechoslovakia’s industrial expansion owes a great 
deal to the progressive machine tool industry backed 
by an excellent machine tool and metal cutting re- 
search centre. This virile industry has expanded very 
rapidly in the past 10 years, as shown in Fig. 12(c), and 
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Fig. 12(b). Composition of Czechoslovakian exports 
in 1958. 
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GROWTH in CZECHOSLOVAKIAN MACHINE TOOL 


PRODUCTION FROM 1948 to 1958 
Fig. 12(c). Expansion in Czechoslovakian machine tool 
industry since 1948. 


has also greatly improved the quality of its products. 

Two of the most outstanding Czechoslovakian 
machine tool factories visited by the delegation were 
the TOS Kurim machine factory at Brno and the 
TOS Kuvosit factory at Sezimovo Usti. One of the 
machine shops in a Czechoslovakian machine tool 
factory is illustrated in Fig. 13. 

The TOS Kurim is one of the largest milling 
machine factories in the world. Pleasantly situated 
among the hills near Brno, it manufactures about 
3,000 machine tools a year, and has about 5,000 
employees, of whom about 300 are designers and 
draughtsmen. In general, the factory produces 
standard vertical, horizontal and plano-type milling 
machines, some of which are shown in the factory in 
Fig. 14(a). Some machines are programme controlled, 
and special purpose machines and transfer-lines such 
»s those shown in Figs. 14(b) and 14(c). are also manu- 
factured. Ancillary products include a range of 
P.I.V. type variable speed drives. About 50°/ of 
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Fig. 13. One of the machine shops in a large 
Czechoslovakian machine tool factory. 


the total production of the factory is exported to 74 
different countries. 


The TOS Kuvosit factory employs 2,000 people, 
and manufactures single spindle automatics, copying 
lathes and radial drilling machines. Following the 
rationalisation of the Czechoslovakian machine tool 
industry, this factory is now concentrating mainly on 
radial drilling machines. 

Since the War, the output of presses and other 
metal forming equipment has been greatly expanded 
in Czechoslovakia as industrial interest has quickened 
concerning the possibilities of conserving materials, 
reducing manpower requirements, and increasing 
production efficiency by fully exploiting the poten- 
tialities of metal forming. The total output of form- 
ing equipment of all types has been raised five times 
since 1948, and by 1965 is expected to increase 
about three-and-a-half times. The range of equip- 
ment produced has also widened considerably, and 
special attention has been given to the design and 
construction of mechanised and completely auto- 
matic special-purpose press and production lines, and 
unit head presses. 

The Czechoslovak pressworking industry was 
reorganised in 1958, and factories which previously 
produced forming machines were merged into one 
economic unit at the Smeral Works, Brno. This 
factory, together with the Research Institute for 
Forming Machines and Forming Technology, Brno, 
is responsible for all technical development in the 
press working industry. The Smeral Works also con- 
trols other plants manufacturing forming machines as 
a secondary activity. 

One of the developments which has taken place in 
the manufacture of metal forming equipment in 
Czechoslovakia in recent years is the construction of 
a wide range of unit head crank presses with welded 
frames which can be assembled into 320 different 
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units. These presses have been successfully employed 
for cold extrusion and difficult upsetting operations. 
Unit construction has also been adopted for eccentric 
presses, which have been specially braced to permit 
the use of press tools tipped with cemented carbide. 
The range of heavy duty vertical forge presses has 
been extended to include presses with capacities be- 
tween 630 and 4,000 tons. By increasing the rigidity of 
the frames of smaller die forging presses of this type, 
higher accuracy has been achieved in the production 
of forgings. These presses have also been provided 
with special attachments for a simple and accurate 
setting. 


production engineering research in Russia 

Much of the great technical vitality of the best 
Russian factories is derived from intensive research 
being carried out at a number of large research 
laboratories with excellent equipment and scientific 
staffs of the highest calibre. About 10,000 are 
employed on production research and development 
in these central research stations and, in addition, 
the larger factories have their own production 
research and development departments doing work 
which is impressive in its range and quality. Although 
it is commonly assumed that Russian research facili- 
ties are wholly financed directly by the State, research 
projects sponsored by particular factories account for 
a large proportion of the total activity and income of 
some research stations. For example, approximately 
half the income of the Central Scientific Research 
Institute of Technology and Machine Building 
(TSNITMASH) is derived from sponsored research 
carried out for particular factories. 

Two of the central research stations visited in 
Russia were ENIMS (Experimental Scientific 
Research Institute for Machine Tools) and 
TSNITMASH (Central Scientific Research Institute 
of Technology and Machine Building). 
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Fig. 14(a) (right). General view of one of the 
workshops at the TOS Kurim factory, Brno. 











Fig. 14(b) (left). Semi-automatic copying lathe 
with programme control. 


Fig. 14(c) (right). Transfer line for 
machining railway axle boxes manufactured 
at the TOS Kurim factory, Brno. 
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Fig. 15. An electro-impulse machine built by ENIMS. 


ENIMS — Experimental Scientific Research 
Institute for Machine Tools 


ENIMS is concerned with fundamental and 
applied research relating to machine tools, with the 
design, testing and development of machine tool 
prototypes and with the general development of 
automation including complete automatic factories. 
The Institute has a total staff of about 1,800, of 
which approximately half are engaged on research 
and half on development. About 50%, of the research 
and design staff are women, many of whom are well 
qualified and experienced engineers. 

ENIMS already has extensive laboratories and 
workshops, but these are being extended by the addi- 
tion of a four-storey building of approximately 
50,000 sq. ft. now in course, of construction. 

The Research Section of ENIMS is conducting 
extensive research into machine tool design and per- 
formance, automation, metal cutting, machine 
tool mechanisms, hydraulics, electronics, electrical 
equipment, etc. 

ENIMS’ functions also include the determination 
of the most suitable ranges of standard machine tools 
needed by all branches of Soviet industry, assessing 
the numbers of machines required by the engineering 
industry, and drawing up plans for the erection of 
specialised machine tool factories. In discharging 
these functions, the Institute has made a special study 
of machine tool developments in other countries. 


ENIMS has played an important part in extending 
the range of machine tools now produced in Russia. 
In 1935, only 200 types of machine were manu- 
factured, but by 1960 the number of different types 
of machine tools being manufactured is expected 
to exceed 1,200. 

Since the War, ENIMS has designed 128 types 
of machine tool which are now in production, and 
has also developed nearly all the standard types of 
hydraulic equipment and hydraulic drives, and more 
than 70% of the specialised electrical apparatus 
incorporated in Russian machine tools. Methods of 
calculating life and performance of standard machine 
components have been devised, and tables based on 
these calculations enable designers to determine very 
quickly the dimensions of components for a special 
duty. The Institute has also been carrying out investi- 
gations over a number of years to determine the 
most suitable design for a cheap and reliable infinitely 
variable mechanical drive, a stepless hydraulic drive, 
and various electrical systems for stepless speed 
regulations. 

ENIMS has developed, in conjunction with the 
Joint Designs Bureau, an electro-impulse machining 
technique which, compared with  electro-spark 
machining, has increased metal removal rates eight 
to ten-fold, and increased electrode life 10 to 100 
times. As in electro-spark machining, the workpiece is 
immersed in a dielectric fluid, but.in electro-impulse 
machining, continuous arc discharges occur at a 
fixed frequency. The principal difference between 
electro-impulse machining and electro-spark machin- 
ing is the use of the arc discharge instead of a spark, 
pulsed impulse, instead of direct current impulses, 
and the substitution of a special generator for 
condensers. 

An electro-impulse machine built by ENIMS is 
shown in Fig. 15. Operations for which this machine 
has been employed include the machining of forging 
dies, the production of complex profiles in sheet 
materials, carbide dies, and irregularly shaped exter- 
nal surfaces, and extracting broken tools, etc. It is 
estimated that the machine will pay for itself in three 
to four months of normal use. The Russian aircraft 
industry installed 25 electro-impulse machines in 
1958, and in one Leningrad works, electro-impulse 
machining has resulted in an annual saving of 
1,500,000 roubles. 

ENIMS has done considerable work on the 
development of standard test charts for many types 
of machine tool, and is now wholly responsible for 
the introduction of new test charts and the revision 
of existing charts in the U.S.S.R. German test charts 
were formerly extensively used in the Soviet 
Union, but they have now been substantially 
modified, especially during the last few years, and 
further revisions are to be made in the near future. 
Soviet engineers consider that existing test charts do 
not adequately take into account the size of the 
machine tool, and the test charts developed at 
ENIMS relate specifically to particular sizes of 
machine. Test charts have been introduced for three 
grades of machine tool, namely, standard, precision 
and extra-precision. All Russian factories producing 
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machine tools are under a legal obligation to test all 
completed machine tools in accordance with the 
Standard Test Charts, and may be prosecuted for 
failing to undertake tests, or for producing machines 
which do not conform to the requirements of the 
Charts. Inspectors controlled by the Standards Com- 
mittee responsible for the administration of the laws 
on standardisation regularly visit factories to ensure 
that standards are being observed. Many large users 
of machine tools also test machines in accordance 
with ENIMS test charts. 

ENIMS’ scientists and engineers are devoting con- 
siderable attention to the problems of modernising 
about 20°{ of all machine tools in Russian factories. 
It is hoped that as a result of this work, the rate of 
production of the modified machines will be 
increased, on average, by 30%. 

It is claimed that a system of planned maintenance 
which has been developed by ENIMS has yielded an 
annual saving of 280,000,000 roubles in wages, and 
reduced idle machine time in Russian industry by 
45,000,000 hours. These savings are equivalent to an 
increase of 9,500 in the number of machine tools 
actually available for use in Soviet factories. 


TSNITMASH — Central Scientific Research 
Institute of Technology and Machine Building 


TSNITMASH, the Central Scientific Institute of 
Technology and Machine Building, was founded in 
1928 during the period of the first five-year plan 
of economic development. It occupies a site of about 
seven acres approximately 5 miles from the centre of 
Moscow and comprises the Research Institute with 
a floor area of about 250,000 sq. ft. and the Perovsky 
Experimental Production Plant (Fig. 16(a)). The total 
staff is about 4,400, of which one-third are engaged on 
production research, one-third are employed at the 
Experimental Plant and the remainder on research 
and development concerning engineering materials. 
At the Experimental Plant the main activities are 
the development, building and testing of prototype 
machines and of other new equipment, and the testing 
of new manufacturing techniques. 

TSNITMASH’s researches include the improvement 
of existing production processes, development of new 
production processes, research into metals-working 
equipment, such as rolling mills, and the development 
of new materials for heavy industry. Research is 
carried out into many different types of problem 
which arise during manufacture, and thus a series 
of investigations into various aspects of the manu- 
facture of a particular product may proceed in 
parallel. 

The Director is Dr. Unksov, an international 
authority on metal forming processes, and the 
Deputy Director is Dr. N. N. Zorev, who is well-known 
in Western countries for his work and publications 
on metal cutting. Each Department in the Institute 
is limited in size to 150 or 200 staff, as this is con- 
sidered to be the maximum number for effective 
control and administration. 

The Institute receives approximately half _ its 
income from the State and half from industry in 
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Fig. 16(a). A research building at TSNITMASH. 


payment for sponsored researches. Abo-:: two years 
ago, the Soviet Government suggested to the 
Institute that it should be supported entirely by the 
State, but this proposal was rejected, as it was con- 
sidered that it would weaken the Institute’s close 
links with industry and thus adversely affect the 
quality of its research, as well as impede industrial 
application of research results. Researches of general 
industrial interest are usually financed by the State. 
Although some of the largest factories have their 
own research laboratories, close links are generally 
maintained with TSNITMASH, where special know- 
ledge and facilities are available over a very wide 
field of technology. The Institute directly assists 
about 400 factories in all, although research reports 
and other publications are distributed to many more 
plants. 

TSNITMASH is making important contributions 
to the improvement of production techniques and 
equipment, and some examples of recent research 
are briefly described below. 

During the course of investigations into milling 
operations on high strength steels, special milling 
cutters have been developed with high rakes, relief 
angles, and helix angles, and rates of metal removal 
have been raised five times without reducing tool 
life. An impressive demonstration of the performance 
of this type of cutter was given during a milling 
operation on a 13°, chromium nickel steel, the work- 
piece being traversed at the rate of 15 in. per minute. 
However, the surface finish of the machined surface 
was impaired to some extent by cyclic ridges. 

In tests which were in progress on ceramic tools, 
a 0.5% carbon steel shaft was being cut at a speed 
of 2,600 ft. per minute, 0.040 in. depth of cut, and 
feed of 0.008 in. per revolution; a carbide tool failed 
immediately when an attempt was made to machine 
the shaft under the same conditions. Ceramic tools 
are apparently rarely used in production operations, 
and are generally restricted to the machining of 
large components of relatively simple shape. 

A three-component dynamometer developed by 
TSNITMASH for measuring cutting forces during 
high speed machining research is illustrated in Fig. 
16(b). The most characteristic feature of the dynamo- 
meter is the flexible connection between the body (1) 
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F.g. 16(b). Three-component dynamometer developed by 
TSNITMASH. 


and the tool cradles (2) provided by the tail of the 
cradle. 

As a result of investigations undertaken by 
TSNIT'MASH, new processes have been developed 
for rolling gears, complex profiles, half-shafts for cars, 
axles for railway rolling stock, tubes of various shapes, 
etc. Research has also been carried out which has 
resulted in the design and construction of new 
hydraulic presses, including a 70,000 ton press com- 
pleted about three years ago for the production of 
aircraft components. The columns of this press were 
nearly 100 ft. high. TSNITMASH designed and con- 
structed the press because Soviet industry had no 
previous experience of presses of this size. 


Equipment has also been developed for cold 
extruding aluminium and other materials by hydro- 
static pressures of about 10,000 atmospheres. Forward 
extrusions up to 2 ft. long have been produced on 
this press, including a solid bar with helical external 
fins. An aluminium sheath had also been extruded 
over aluminium rod at an extrusion speed of approxi- 
mately 1,000 ft. per second. Various aspects of the 
process are still being investigated. 


Equipment has also been developed at the Institute 
for finish rolling turbine blades to close limits of 
accuracy. It is claimed that blades can be produced 
within 0.004 in. compared with a tolerance of about 
fz in. for conventional forging. Apart from final 
cleaning up operations, the blades are produced 
entirely by rolling. 


production research and development in 
Russian factories 


In addition to the intensive research into new and 
improved production techniques and equipment 
which is being carried out at central research stations 
such as ENIMS and TSNITMASH, many of the 
most progressive Russian factories are also conducting 
investigations into existing techniques and equipment, 
frequently in conjunction with a research institute. 
For example, following reports from the Gorky 
factory and other plants that high feed rates had 
given very satisfactory results in gear hobbing opera- 
tions with high-speed steel hobs, investigations were 
carried out by VNII (The Metal Cutting Research 
Institute) at three different factories in order to 
determine the effects of high feed rates on hob life 
and gear accuracy. The results of these investigations 
are summarised in Fig. 17, which gives details of 
hob performance at the relatively high feed rates used 
at each factory prior to VNII’s investigations, and 
at the still higher feed rates during the tests. 
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1. The Hob Life values given above refer to hobs operating at one position only and not reset to distribute the area of 


wear. 


2. The cutting fluid used was sulphonated oil at a flow rate of 6.1/2—9.1/4 gal./min. 


Fig. 17. Results of investigations into gear hobbing operations with high feed rates. 








The introduction of high-speed grinding in a 
Russian tractor plant improved the quality of surface 
finish, doubled grinding wheel life, and reduced 
machining times in many operations. High speed 
grinding operations are now being performed on 
centreless grinding machines, cylindrical grinding 
machines, thread grinders, spline grinders, and 
spherical surface grinding machines. Some typical 
improvements which have been achieved in practice 
are summarised in Fig. 18. 


Output in some Russian factories has been sub- 
stantially increased by rationalising machining opera- 
tions performed on similar groups of components. 
For example, group machining operations at the 
Red Proletariat Factory increased the yearly output 
of various types of forked components from 12,000 
to 60,000. Group machining in general increased out- 
put two to three times, and machining costs were 
substantially reduced. Components which are being 
selected for group machining are first sorted accord- 
ing to their size, shape, material, design characteristics, 
and the range of machining processes involved in 
their manufacture. Machining operations are then 
carried out either by simultaneously machining a 
complete group of components without major 
resetting of tools or machines, or by machining 
different parts of the group after minor re-setting. 


automation research and development 
in Russia 


The activities of ENIMS and a number of other 
Russian research organisations have been reorientated 
in the last few years to bring them more closely into 
line with the growing needs of industry for assistance 
in automating production. According to Mr. 
Kruschev, measures for the development and intro- 
duction of new machinery and technology are to be 
given all priority “financially, materially and 
technically ”. The Chairman of the State Committee 
for Automation and Machine Building has announced 
that the machine building technological institutes are 
to be reorganised and a number of new institutes 
set up to expedite the growth of automation in 
Russian industry. 


About 1,300 new automatic lines will be brought 
into operation between 1959 and 1965, and the 
number of specialised and multi-headed machine 
tools is to be doubled in this period. With the whole 
economy geared to the widest possible use of automa- 
tion, Russian industry is rapidly becoming one of 
the most automated in the world. The main emphasis 
is being placed on the creation of fully automated 
processes, workshops, and factories rather than on 
the automation of individual production operations. 
Because of the acute shortage of labour which 
Russian industry is now experiencing, all labour dis- 
placed by automation is quickly absorbed in the 
same factory or a neighbouring plant. 


ENIMS has made an especially significant contri- 
bution to the development of automation in Russia, 
and designed its first automatic line incorporating 
unit machines in 1935. The first Soviet automatic 
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Fig. 18. Typical improvements achieved in a Russian tractor 
plant following the introduction of high speed grinding. 






































line for machining tractor cylinder heads was con- 
structed at the experimental factory at the beginning 
of 1946, and an automatic factory for the production 
of automobile pistons was built in 1950, in conjunction 
with various machine tool plants. Raw material is 
fed in at one end of the piston line, and matched 
sets of cast, machined, inspected, greased and packed 
pistons emerge at the other end. 


Following the success of the first piston line, 
ENIMS designed similar lines for the manufacture of 
pistons for other factories in the Soviet Union. This 
work was immediately followed by the construction 
of the automatic factory mentioned previously for 
the production of ball bearings. Other com- 
pletely automatic lines have also been built for 
machining rotor shafts for electrical motors, 
gears and splined shafts for machine _ tools. 
Compared with conventional equipment, the 
original rotor shaft line more than doubled output to 
200,000 shafts per annum, increased output per man 
ten-fold, and cut production costs by more than half; 
an improved version of this line has now been built. 
The gear line produces about 10,000 gears a month 
in 10 sizes ranging from about 3in. to 12$in. in 
diameter. The operation of the whole line is con- 
trolled from a single panel. 

An automatic line designed and developed by 
ENIMS for machining 13 different sizes of splined 
shafts is illustrated in Fig. 19. This line produces 
260,000 shafts a year when operating for two shifts 
a day. The automatic line has reduced the number 
of operators needed for the production of shafts 
from 14 to 3, and the machining cost from 4.18 
roubles per shaft to 3.33 roubles. 
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Fig. 19. Automatic line developed by ENIMS for machining various sizes of splined shaft. 


At a recent Moscow conference on automation 
attended by 1,100 delegates from 70 towns and 
economic regions, special attention was given to the 
development of automatic casting processes and 
equipment, continuous forging techniques, automa- 
tion in press-working, and completely automatic 
factories. Despite the progress which has been made 
in automating production, delegates to the 
conference decided that the present level of auto- 
mation in the U.S.S.R. does not fully satisfy the 
needs of the national economy, principally because 
Russia has lacked a unified technical policy, which 
has resulted in some duplication of effort and a 
failure to make use of standard equipment. The 


conference concluded - that successful automation 
must be based on complete technological processes, 
and that the relatively superficial examination of 
physical factors which at present usually precedes 
decisions about automation must be replaced by 
exhaustive studies using the most up-to-date methods 
of modern science. 


Czechoslovak production research 

The close co-operation which exists between 
Russia, Czechoslovakia, Poland, China and other 
Socialist countries in all fields of science and tech- 
nology has immeasurably raised the industrial 
potential of the whole group. Multi-national 
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scientific and technical commissions meet regularly 
to promote the most effective interchanges of know- 
ledge and experience, and to rationalise the produc- 
tive resources of the Soviet bloc. Czechoslovakia’s 
rapid postwar industrial progress, which is a factor of 
considerable importance in the advance of the bloc as 
a whole, has been due in part to the effective applica- 
tion of the improved production techniques and 
equipment developed at Czechoslovak production 
research centres such as the Machine Tool and Metal 
Cutting Institute at Prague and the Metal Forming 
Institute at Brno. 


Machine Tool and Metal Cutting Research 
Institute 


The Institute, generally known as WUOSO, 
obtains almost all of its income of about £700,090 
per annum from the group of 25 _ firms 
which have been merged under the title 
“Czechoslovak United Machine Tool Factories”, 
generally known as “ TOS”. The technical and com- 
mercial activities of the firms have been rationalised 
on a national scale, and only one type of machine 
tool is usually produced in a particular factory. 
Common design standards are adopted by different 
factories wherever possible, and efforts are made to 
utilise fully all the technical and manufacturing 
resources of the industry as a whole. 

The contribution of the Government as such to 
VUOSO represents only about 10% of its income, 
the balance of 90% being received from the machine 
tool factories in the form of annual donations, or as 
payment for sponsored research. The Institute has a 
total staff of over 300, about 150 of whom are 
employed in the machine tool research division; and 
about 50 in the metal cutting division. A _ third 
division investigates high frequency heating tech- 
niques and equipment. A group of about 20 engineers 
advises industry on machine tools and metal cutting 
techniques, and frequently co-operates with the Czech 
Institutes engaged wholly on modernising existing 
works layouts, and planning new factories. 

Principal objectives of VUOSO machine tool 
research are to determine the fundamentals of 
machine tool design and construction, to carry out 
comprehensive tests on prototypes, to modify designs 
in accordance with the results of the tests, to develop 
electronic devices, servo-mechanisms, etc., in machine 
tools and to solve fundamental problems of vibration, 
friction, lubrication, etc. 

An interesting example of the work of VUOSO is 
the development of magnetic scales by Ing. Karel 
Stepanek under the direction of Dr. Jiri Tlusty. Ing. 
Stepanek, who has been awarded a Czechoslovak 
State Prize for this work, is seen explaining the 
principle of the magnetic scale to two members of 
the PERA delegation in Fig. 20. 

Magnetic scales have a wide range of application in 
checking the accuracy of gears and gear trains, 
determining errors in gear manufacturing machines, 
angular measurement, and in the production of 
dividing standards. Other possible uses include linear 
magnetic scales for measuring lengths of travel, the 
measurement of torsional deformation and vibration, 
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etc. Magnetic scales have already played an impor- 
tant part in improving accuracy in the manufacture 
of Czech gear manufacturing machines, and in the 
production of high-precision dividing equipment. 

A magnetic scale consists of a circular metal disc 
carrying on its periphery a layer of iron oxide or a 
special alloy of copper, nickel and iron. A sinusoidal 
magnetic field consisting of an integral number of 
waves is recorded on the periphery of the disc. Each 
wave corresponds to the distance between a pair of 
gauge lines on an engraved scale, but as the magnetic 
wave is continuous, any point on it can be easily 
defined and thus continuous measurement is possible. 

When a worm gear transmission, for example, is 
being inspected, two discs are mounted on the axes 
of the worm and wheel. A sinusoidal magnetic 
record on the periphery of one disc is transferred to 
the other, and by measuring the changes in phase 
between the frequencies picked up from both discs 
after filtering out certain errors, the inaccuracies in 
the transmission can be determined with an accuracy 
greater than 0.5 seconds of arc. 

The main advantages claimed for the magnetic 
scale are its high precision, reliability and versatility. 
The accuracy of the mechanical equipment employed 
does not affect the accuracy of measurement, and 
the influence of temperature, and other factors which 
may change with time are eradicated. Measurements 
can be made under heavy duty operating conditions, 
and gear ratios of up to 1 : 1,000 can be checked 
with an accuracy exceeding 0.5 seconds of arc. 
Measurement is continuous and takes only the time 
needed for one revolution of the slowest member of 
the gear train; the accuracy of a machine tool gear 
train may thus be checked in about five minutes. 

Portable magnetic scale equipment which can be 
used directly on machine tools has also been 
developed. 

Particularly interesting theoretical and practical 
studies of “ stick-slip” have been made at VUOSO 
where investigations have led to useful practical 
results. The problems created by “stick-slip” in 


Fig. 20. Two members of the PERA delegation discussing 

the magnetic scale device developed by Ing. Karel 

Stepanek (left) at the Machine Tool and Metal Cutting 
Institute, Prague. 
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machine tool operations assume increasing impor- 
tance in the operation of automatic machines, and it 
may in fact be impossible to adjust the positions 
of sliding parts consistently to the degree of accuracy 
necessary in high precision manufacture. Special 
difficulties are also encountered with large machines, 
where heavy moving masses are involved and the 
rigidity of the drive is relatively low. 

After numerous experiments, polar additives were 
found which greatly improved the static charac- 
teristics of sliding systems at low speeds Special oils 
have been used to reduce or eliminate “ stick-slip ” 
in the carriages of lathes, headstocks of cylindrical 
and centreless grinding machines, columns, and tables 
of horizontal boring machines, tables of hob grinding 
machines, etc. 

There has been a considerable concentration of 
effort on the solution of vibration problems at 
VUOSO, and valuable contributions have been made 
to the design of dynamically satisfactory structures. 
Extensive research has also been carried out into the 
modes of vibration of various types of machine, and 
data obtained from these experiments has been used 
to determine, by graphical methods of calculation, 
the limiting conditions for stable machining. The 
calculations are based on a relatively simple theory 
of vibration which assumes that changes in the 
magnitude of the cutting force are proportional to 
changes in chip thickness. 

A machinability calculator and surface finish 
measuring equipment have been developed in the 
VUOSO metal cutting laboratory. An exhaustive 
analysis has also been made of surface finish require- 
ments for different duties in various industries, and 
the Institute’s recommendations have been incor- 
porated in a standard. 

An operational research into carbide tools is being 
carried out at one Czech factory to determine 
whether the five standard grades of carbide in use in 
Czechoslovakia can be reduced to three, and also to 
increase the number of grinds per tool. It is con- 


Fig. 21(a). Part of the prototype workshop 
and laboratory at the Institute of Metal 
Cutting Research, Poland. 


sidered that 15-20 grinds per tool should be obtained, 
whereas the present average for the whole of the 
Czech metal working industry is about 6-7 grinds 
per tool. This is considered to be economically more 
significant than reducing wear, as present practice 
in this respect is satisfactory. VUOSO’s engineers are 
recording all information but are not significantly 
influencing such factors as tool deflection, grinding, 
etc. In order to eliminate operator bias in the experi- 
ments, incorrectly marked tools are being issued to 
operators, whose opinions about a particular grade 
of tool, country of origin, method of grinding, etc., 
might otherwise influence the results. 


Metal Forming Research Institute 


The Institute employs about 150 people and has 
been in existence for about six years. About 70%, of 
the Institute’s income is received from the Ministry 
of Heavy Machinery, and about 30% is received 
from industry in payment for sponsored research. 

A technique has been developed by the Institute 
for producing short flute reamers from high speed 
steel machined blanks by radially forming the flutes, 
and the technique is also used for producing fluted 
lengths of high speed steel which are subsequently 
twisted to form blanks for twist drills. Drills are also 
being produced by twisting extruded or rolled high 
speed steel rod. It was claimed that this method of 
drill manufacture has reduced the cost of drills by 
30%, due primarily to economies in material, and 
that drill performance had also been improved. 

Following investigations into the extrusion of 
aluminium, 0.1°/ carbon steel, etc., carried out at the 
Institute on a 2,000 ton hydraulic press, many steel 
components are now being produced by backward 
and forward extrusion in Czech industry. 

One-quarter scale working models of presses are 
made to facilitate investigations into press design and 
construction. All major press failures and break- 
downs which occur in Czech industry are reported 
to the Institute for thorough investigation, and thus 





data of considerable technical and financial signifi- 
cance is gradually being accumulated. 


production engineering research in Poland 


Polish industry has made a remarkable recovery, 
having regard for the fact that in 1945 whole cities 
and industries were in ruins, 6,000,000 Poles had 
died in the course of the War, and most of the 
people who survived had suffered the physical effects 
of long privation and incredible hardships. 

The industrial recovery has been assisted by a 
number of production engineering research centres 
including the Institute of Metal Cutting, the 
Institute of Organisation in the Engineering Industry 
and specialist institutes such as welding, foundry 
work, etc. 

One of the research centres visited during the tour 
was the Institute of Metal Cutting Research which 
is known as IOS and is at Cracow. 


IOS — Institute of Metal Cutting Research 


Research into metal cutting techniques, electro- 
spark machining, metrology, ultrasonic drilling, 
machine tools, etc., is carried out principally by the 
Institute of Metal Cutting, generally known as IOS. 
Two general views of the Institute’s laboratories are 
shown in Figs. 21 (a) and (b). At present, IOS is 
financed partly by the State, partly by a fund devoted 
to the encouragement of technical progress in 
industry, and partly by sponsored research. 

A considerable part of the Institute’s metal cutting 
research has been concentrated on problems of lubri- 
cating and cooling tools and workpieces and washing 
away chips. As a result of many investigations, 
recommendations have been published for the selec- 
tion of fluids for different types of machining 
operation. 

Investigations into the properties of Polish and 
foreign cemented carbides have been carried out for 
several years, and over 50 different types of ceramic 
and cermet tip have been produced on a laboratory 














scale in the Institute in the past five years. Following 
extensive machining tests, two types of ceramic tip 
have been selected for large-scale production. One 
type will be used for roughing both cast iron and 
steel, and the other for finishing both materials. In 
machining tests on soft and hard cast irons, the 
ceramic tips gave better results when cutting the 
hard irons. The principal constituent of the ceramic 
material is aluminium oxide, with additions of cobalt 
and titanium carbide. Ceramic tips are cold pressed 
and cermets hot pressed. 

Work has also been done on the economics and 
rationalisation of soldering techniques. The results of 
the Institute’s research into soldering, together with 
those of other investigations into tool manufacture, 
have been applied in the design of a completely 
automatic line consisting of 18 machines and transfer 
mechanisms for the production of cutting tools. 

Rolling techniques have been developed for pro- 
ducing all hand taps, and all machine taps up to 4 in. 
diameter, and it is hoped to roll larger sizes of tap as 
a result of further research which is in progress. It is 
claimed that considerable sums of money have been 
saved in Polish industry by rolling taps as com- 
pared with machining. 

A technique has also been developed for rolling and 
subsequently hot twisting various sizes of twist drill. 
Blanks are rolled in lengths up to about 34 ft., and 
are cut into suitable lengths before being hot pressed 
into low carbon steel shanks. Drills manufactured 
by this technique (see Fig. 22) have been in use in 
Poland for about two years, and it is claimed that it 
reduces the consumption of high-speed steel by about 
40%. 

A special method described as elastic-tool feed 
grinding, or constant-pressure grinding, has been 
developed by IOS. Higher productivity and better 
tool surface finishes are claimed for this method, and 
industrial application of the technique has led to 
considerable financial savings and other advantages. 
The technique is incorporated in the design of some 


Fig. 21(b). Another view of the prototype 
workshop and laboratory. 
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Fig. 22. Drills manufactured by rolling and hot twisting. 


new types of tool grinder, including a semi-automatic 
machine for grinding single point tools, some of 
which are now in production. An industrial grinding 
machine of this type is illustrated in Fig. 23. 

The Institute has played an especially important 
part in the development of electro-spark machining 
techniques and equipment in Poland. The investiga- 
tions have .embraced the properties of electro- 
machined surfaces, and particularly electrode 
materials and electrode wear. The Institute has 
developed several prototype electro-erosion machines, 
including one with a power of 8 kW at the electrode, 
and some have already been approved for produc- 
tion. It was claimed that the life of a casting die 
produced by conventional production methods was 





Fig. 23. An elastic-feed tool grinder developed by the 
Institute of Metal Cutting Research, Poland. 


5,000 components, whereas when produced by 
electro-erosion it was 7,500 components. The time 
for producing the die was reduced from 50 hours to 
30 hours. 

Electro-erosion equipment with a power of 4.5 kW 
has also been developed by IOS for cutting-off very 
hard metals using a rotating steel disc about 0.040 in. 
thick; water glass (sodium silicate) is used as the 
electrolyte. The width of the cut in the workpiece 
materials is stated to be only 0.063in. and the 
machine is claimed to be very economical for cutting 
off high alloy steels. 


Russian technical information service 


The great value of foreign scientific and technical 
information in promoting rapid industrial develop- 
ment is widely recognised in Russia, and hence 
foreign literature is translated and digested on a 
vast scale. For example, at the Centre for Scientific 
Information which was established in Moscow in 
1953, a full-time staff of 1,800 scientists, translators, 
editors, etc., is continuously engaged on translating 
and abstracting reports, papers, and articles pub- 
lished in 10,000 foreign journals printed in 88 
countries in 64 languages, including Japanese and 
Chinese. The permanent staff are assisted by 20,000 
part-time translators, each of whom is a specialist 
in some branch of science or technology. More than 
2,500 journals concerned with production engineering 
and related activities are abstracted by the Centre. 

The Scientific Information Centre’s main activity 
is gathering, translating and digesting reports of all 
significant technical developments throughout the 
world and publication of this information in a 
13-volume abstract journal. The section of the 
journal covering production engineering research and 
development is published twice monthly and each 
issue contains about 4,000 abstracts. In addition, the 
Centre distributes Express Bulletins consisting of ex- 
tended digests of articles of special significance in the 
various branches of science and technology. 


Trades Unions 


Trades unions play a crucial role not only in the 
industrial and economic affairs of the Soviet Union, 
but in many other important sectors of Russian life 
including the administration of social insurance, the 
distribution of consumer goods, and the encourage- 
ment of art, literature and other forms of culture. 

Trades unions were first established in Russia in 
1905 and extended rapidly after the Revolution of 
February, 1917, so that when the second Revolution 
occurred in October of that year the total member- 
ship exceeded 2,000,000, and by 1957 had risen to 
49,000,000 or practically the whole working popula- 
tion of Russia. Over 40 trades unions were in 
existence in 1954. In general, all persons employed 
in a particular factory or office belong to the same 
union, since the membership of each union usually 
embraces all workers employed in a particular section 
of industry. 

Subscriptions to trades unions range from 50 
kopeks to 1°/, of the monthly wage, depending on 
earnings. Membership is voluntary, but in fact almost 
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Fig. 24(a). Part of the gardens and main building of a 
sanatorium at the Black Sea. 


everyone is a member because of the substantial 
benefits associated with membership. In the course of 
our visits to the superb sanatoria and holiday hotels 
in the Mediterranean setting of Sochi on the Black 
Sea Coast, it was apparent that the enjoyment of these 
excellent facilities was often granted at the discretion 
of trades unions. A typical sanatorium is shown in 
Fig. 24(a) and the main entrance of a holiday hotel 
in Fig. 24(b). 

The trades unions not only play a leading role in 
drafting legislation relating to production, working 
conditions and cultural activities, but also take an 
active part in factory management, the improvement 
of state administration and even in state elections. 
The trades unions also enlist the support of members 
in reaching output targets, co-operate in planning 
and regulating wages, and ensure that agreed rates 
of payment are observed. They play an important 
part in raising technical standards by training 
workers, publicising advances in technology, and 
encouraging the industrial application of new 
developments in science and industry. 

The trades unions also exercise considerable contro! 
over the completion of housing programmes, and 
through members and voluntary inspectors control 
the work of shops, canteens, municipal service estab- 
lishments, and state transport. Various cultural 
activities such as libraries, art societies, etc., also fall 
within the unions’ purview. 

A special statute covering the rights of trade union 
committees, introduced in 1953, prohibits the dis- 
missal of factory or office workers without the consent 
of a trade union committee. 


salaries, wages and prize awards 

Factory managers, scientists, engineers and factory 
workers receive a basic salary which may be more 
than doubled by bonuses paid for high performance 
and long service. Factory managers and workers may 
also win substantial prizes in quarterly merit com- 
petitions between similar factories, and scientists may 
be awarded prizes for outstanding achievements; 
inter-factory competitions which are decided on the 
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Fig. 24(b). A holiday hotel on the shores of the Black Sea. 


basis of output, production costs, standard of design, 
workmanship, minimum scrap, etc., are keenly con- 
tested, both because of rivalries between factories and 
of large financial rewards. 

Outstanding contributions to the improvement of 
productivity are widely publicised in various ways. 
For example, photographs of scientists, engineers and 
workers who have developed new or improved tech- 
niques and equipment are prominently displayed on 
Merit Boards, a typical example of which is shown 
in Fig. 25(a). Production achievements are also 
frequently discussed in the Russian newspapers, which 
are widely displayed in factories and on buildings in 
the streets, as shown in Fig. 25(b). 

The principal method of wages payment in Russian 
factories is a straight piece-rate system. Long-service 
bonuses are paid to many types of worker for long 
service in a particular factory, mine, mill, etc. For 
example, miners who have worked in a particular 
mine for two years receive a bonus of 10°% of their 
annual basic wage, miners with five years’ service 


Fig. 25(a). Photographs of outstanding scientists, engineers 
and workers are prominently displayed on Merit Boards. 





Fig. 25(b). Russian newspapers are also widely displayeu in 
factories and on buildings in the street. 


receive 20°, bonus, and miners with 15 years’ service 
receive a bonus of 30°%. Scientific workers receive 
long-service bonuses after completing five years’ 
employment at a particular institute. 

Discussion of actual wage rates in roubles is com- 
plicated by wide variations in the sterling equivalent 
of the rouble in relation to purchasing power. The 
variation in purchasing power of the rouble for 
different commodities such as food, clothing, housing, 
etc., are mentioned later in connection with standards 
of living. The official rate of exchange at the time of 
the tour was 11 roubles to the £1, but the delegation 
came to regard the value of the rouble as somewhere 
between 9d. and 2s. 

The average wage for all workers is between 800 
and 900 roubles a month. The lowest paid industrial 
and office workers at present receive only 300 roubles 
a month, but the current seven-year plan envisages 
an increase in the minimum wage to between 500 
and 700 roubles a month by 1965. At one machine 
tool factory, the average basic wage was 1,300 
roubles a month, and some workers were earning 
bonuses as high as 120% of the basic wage. The 
factory had been placed first in its class in all the 
competitions held during the previous two-and-a-half 
years, and the chief engineer, staff and workers had 
in consequence received substantial bonuses. In 
addition, financial awards had been made to improve 
design and production facilities, and the chief 
engineer had received bonuses amounting to five- 
twelfths of his total annual salary, and all his 
expenses had been paid for the normal annual leave 
of 30 working days. He was also receiving a long- 
service bonus of 25%, of his salary, as he had been 
employed at the factory for more than 25 years. 

Salaries at a large research institute ranged from 
600 roubles a month for a laboratory assistant to 
6,000 roubles a month for the Director. All research 
and other workers at the institute could receive three 
types of bonus, one based on the performance of 
the institute as a whole, a second for the successful 
completion of a particular project and a third, 


amounting to 2°% of the total salary and wage bill 
of the institute, which is available for distribution 
amongst outstanding research workers. 

During the course of a year, bonuses paid to 
research workers and workshop personnel may 
amount to one-sixth of the basic salary, and designers 
may receive even larger bonuses. 

A university professor with a doctor’s degree may 
receive a basic salary of about 6,500 roubles per 
month, and in addition may conduct research at an 
educational institute or research station for which he 
receives payment not exceeding half his basic salary. 
Academicians, or elected members of the U.S.S.R. 
and other Soviet Academies of Science, in addition 
to receiving a salary of about 6,000 roubles a month 
from a higher educational establishment, are paid an 
honorarium of approximately 50% of their basic 
salary, and also receive special allowances for the 
purchase of foreign books, medical treatment, etc. 
It has been estimated that an Academician’s total 
income may in consequence be as high as 15,000 
roubles a month, which lends support to the fre- 
quently repeated statement that many Academicians 
do not draw their full salary. 

Men who have reached the age of 60 and who 
have worked at least 25 years, and women who are 
55 years of age and who have worked at least 20 
years, receive an old age pension, which is granted for 
the rest of the pensioner’s life regardless of his ability 
to work. The maximum pension is 1,200 roubles a 
month and the minimum in urban areas is 300 
roubles, and in rural areas 225 roubles. Pensions are 
slightly increased for those employed underground, 
in hot workshops, or under harmful conditions, and 
such workers are eligible for pensions at the age of 
50. Payments during sickness range from 50° to 
100%, of a worker’s earnings, depending on length 
of service. 


Soviet education 

The vast expansion which has taken place in the 
Russian national economy in the past 30 years would 
have been impossible without a parallel growth of all 
forms of education. The efforts made in the 1920's 
to industrialise Russia were seriously handicapped 
by the average worker’s lack of even the most rudi- 
mentary mechanical skills normally acquired by 
people of highly industrial nations as part of normal 
processes of growing up. The illiteracy of the first 
tides of agricultural and other rural workers that 
swept into the towns during this period further 
aggravated the problems of expanding industrial 
production rapidly. 

In 1913, the total number of students and schooi 
children attending all types of educational establish- 
ments was about 8,500,000, but today it 
exceeds 50,000,000. It has been estimated that even 
when population differences are taken into account, 
Russia is now training three times as many engineers 
as Britain. 

After general education, which lasts from seven to 
10 years, specialised training for industry, agriculture, 
transport, etc., is also organised at three separate 
levels, namely, practical training for semi-skilled and 
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skilled workers at factory schools, etc.; practical and 
theoretical courses for semi-professional workers such 
as technologists at technicums or technical colleges 
and similar institutions; and advanced courses for 
scientists, mathematicians, etc., at the universities and 
higher technical institutes. 

Russian education has a heavy vocational bias even 
at the university level, and higher technical education 
has been especially rapidly expanded in recent years. 
Between 1940 and 1956, the number of Russian 
engineers holding diplomas increased from 290,000 
to 721,000. According to official Russian sources, the 
total number of specialists with a higher education 
at work in various branches of the national economy 
in 1965 will exceed 4,500,000 or 50°/ greater than in 
1958. During this period, the number of engineers 
to be trained for industry, building, transport, and 
communications is planned to rise by 90°/, with the 
greatest expansion taking place in the training of 
engineers for automation, electronics, chemical tech- 
nology, computer engineering and other new fields 
of technology. 


Russian standards of living 

Estimates of relative standards of living in various 
countries are always somewhat qualitative rather 
than quantitative but if, in addition to the essential 
requirements of food, clothing and shelter, we take 
into account factors of quality, variety and avail- 
ability of both essentials and luxuries, then our 
general impression of the Russian standard of living 
is that it is about half the standard of living in 
Britain. 

Estimates of the length of time for which the 
average worker in Russia, the United States of 
America and Britain must work to be able to buy 
various foodstuffs and some durable consumer goods 
are shown in Fig. 26. These estimates are, of course, 
subject to wide fluctuations due to the effects of 
supply and demand, seasonal and regional variations, 
quality differentials, and in influence of taxation. 
Certain assumptions about average earnings and 
hours of work are implicit in the comparisons given 
in Fig. 26, which must therefore be regarded as 
indicating qualitative rather than quantitative 
differences in standards of living. 

Most shops selling food, clothing, radio and tele- 
vision sets, chemical products, and domestic 
equipment were reasonably well stocked, although 
better quality footwear, clothing and _ costume 
jewellery were evidently in short supply, as queues 
quickly formed outside shops which had recently 
received deliveries. In general, only one standard 
brand of most types of product was on sale within 
a specific price range, although variously priced 
models of radio and television sets, for example, 
could be bought. Little effort had been made to 
package and display goods attractively. The State 
indulges in a _ limited amount of restrained 
advertising to stimulate personal saving, publicise 
employment vacancies, theatres, etc., but public 
hoardings were normally reserved for huge posters 
exhorting workers to achieve the production targets 
laid down in the seven-year plan. 
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Privately-owned cars are comparatively scarce in 
Russia, partly because production is deliberately held 
in check, and partly because of high prices. However, 
the number of official cars, trucks, buses, and even 
private cars is growing steadily, and the traffic on 
the busiest thoroughfares is occasionally quite heavy. 
Russian cars are sturdily constructed, have good road- 
holding properties, and are comfortable, but com- 
pared with British cars there is a lag of perhaps 
several years in styling and quality of finish. 

By 1965, the sales of refrigerators are expected to 
rise by nearly six times, the sales of washing machines 
by more than nine times, and the sales of television 
sets by about four-and-a-half times. Nearly every 
home should have a radio set by 1965, and about 
one-third should possess a television set. However, 
the output of cars is not expected to rise substantially 
in the immediate future. 

An indication that the production of certain types 
of consumer goods has already risen sufficiently to 
meet current demand is given by the fact that hire- 
purchase was recently introduced into Russia for the 
first time. The list of commodities which shops are 
permitted to sell on hire-purchase includes radio 
sets, sewing machines, watches and motor-cycles. The 
purchaser has to pay a deposit of 20% to 25% of the 
cash price, and the balance in monthly instalments 
over a period of six to 12 months. The rate of 
interest payable on the balance varies between 1°/, 
and 2%. 

Old houses are being demolished in all parts of 
Moscow and huge blocks of flats are being erected 
in their stead. Building is in progress night and day 
on both sides of many of the magnificent 15-lane 
highways which radiate in all directions from the 
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centre of the city. Before the War, only 110,000,000 
square feet of. living accommodation was available 
in Moscow, but today that total has been increased 
to almost 400,000,000 ‘square feet, and during the 
current seven-year plan, an additional 200,000,000 
square feet of living accommodation is expected to 
be built. As the population of Moscow is roughly 
5,000,000, each person has an average of 89 square 
feet of living space, which is the official allowance 
for all adults moving into new flats. Scientists and 
certain professional workers are granted an additional 
200 square feet to facilitate private study. 

The State is also encouraging personal building by 
granting interest-free loans of 10,000 roubles for 10 
years to anyone who. wishes to build a house. 
Privately-built houses must conform to a standard 
specification which permits two or three living rooms, 
but a small plot of land is made available free of 
charge. 

Despite the tremendous progress which has been 
made in rehousing urban populations, there is still a 
great shortage of living accommodation in Russia, 
and in consequence two or more families may share 
a flat which would be considered to be sparse 
accommodation for a single family in Britain. Bath- 
rooms and kitchens are normally shared between 
several families. 

There have clearly been substantial improvements 
in housing, food and clothing in recent years, and 
Soviet leaders claim that by 1970, Russian living 
standards will be comparable to those of the United 
States of America. Although the current seven-year 
plan ending in 1965 envisages an increase of about 
50%, in the gross output of the light industries pro- 
ducing various types of consumer goods, it is difficult 
to believe that Russia can overhaul the U.S.A. while 
industry is concentrating mainly on the production 
of capital equipment, especially when allowance is 
made for the continual rise in living standards in 
America. The Russian claim appears to be based 
principally on the expectation that by 1970 the total 
volume of Russia’s industrial production will exceed 
that of the U.S.A., and apparently does not take into 
account the marked superiority of United States 
housing and consumer goods in general, or the much 
wider variety of American goods. 

Apart from the unemployable, the sick and the 
aged, there appears to be no unemployment in Russia 
and frequent references were made by factory 
managers to the acute shortage of all types of 
workers. A very high proportion of the female 
population is employed at factories, schools, research 
institutes, farms, docks, etc., in complete equality 
with men. Politicians, managements, scientists, 
engineers, and workers are strongly committed to the 
intensive programme of automation which it is hoped 
will overcome the present labour shortage, and at 
the same time reduce production costs and improve 
living standards. 


China and the Soviet Union 


_ Very strong scientific, industrial and educational 
links have been forged between the Soviet Union 


and China, and thus the subject of China’s produc- 
tion engineering developments frequently arose 
during discussions in Russia. Large numbers of 
Chinese students are studying at Russian universities, 
and many are also being trained in research 
laboratories and factories. The high intelligence and 
capacity of the Chinese for hard work have greatly 
impressed their Russian tutors. The tremendous 
energy and enthusiasm which the Chinese people are 
contributing to the industrial and social development 
of their country is exemplified in the construction of 
a very large dam, which was completed in approxi- 
mately 150 days as a result of the voluntary work of 
about 1,000,000 men, women and children. 

Soviet scientists and technologists have frequently 
assisted Chinese engineers to set up factories in China 
for the production of cars, tractors, machine tools, 
buses, etc. Between 1952 and 1957, 28 large factories 
for the manufacture of heavy machinery were built 
with Russian assistance, and exact duplicates of 
modern Russian factories have been built in China. 
At first, the Chinese tended merely to imitate 
Russian practice, but they are now developing ideas 
of their own which, according to Russian scientists, 
are astonishing in the context of the short history of 
industrialisation in China. 

This great acceleration of industrial development 
in China is of recent origin, and the present average 
standard of living is so low that the total industrial 
output will be needed to satisfy internal requirements 
for many years to come. Nevertheless, as China has a 
population of about 650,000,000, which is increasing 
by 12.000,000 every year, the present phenomenal 
growth of her engineering industry is a new factor 
of immense significance, especially when China’s very 
close ties with the Soviet Union are borne in mind. 
With a total population of 850,000,000 people, the 
combined industrial strength of these two rapidly 
advancing countries, could in due course have far- 
reaching results. 


conclusion 


The Russian economy is clearly expanding at a 
rate never previously sustained continuously by a 
major industrial nation. Although Russia still has 
considerable lee-way to make up in many industries, 
in housing and other aspects of standards of living, 
the tremendous advances of the past 40 years have 
accustomed all sections of the community to con- 
tinuous rapid progress. Thus an attitude of mind has 
been created which allows the momentum of the 
Russian drive to be maintained indefinitely without 
undue strain on managers, scientists or workers. 
Present evidence suggests that the ambitious targets 
set by the current seven-year plan will be achieved, 
and hence the claim that by 1970 the Soviet Union 
will rank first in the world both for physical volume 
of production and production per head of population 
should not be ignored. 

Production engineering research and development 
are making a major contribution to the rapid 
advance of many branches of Russian industry, and 
widespread recognition of the practical and 
economical importance of such research has led to 
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demands from managers and engineers in industry 
for a further expansion of Russia’s already massive 
production research facilities. 


Britain, the U.S.A. and other Western countries 
can only meet the challenge which Russia’s 
tremendously vital industries now presents, by pro- 
viding every assistance and every incentive to their 
own industries to raise productivity by the continuous 
improvement of production techniques and equip- 
ment. In the widest context, this will demand an 
extensive reappraisal of the present situation by 
governments, managements, scientists, engineers, 
workers and workers’ representatives. 


Russian progress should be regarded not as a 
threat but as a challenge, which if met will lead to 
higher standards of living and greater security than 
Britain has ever known before. 
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REPORT AND DISCUSSION 


In the Chair: 
Mr. G. RONALD PRYOR, M.I.Prod.E., 


President of The Institution 


a President said that he was very glad, on 


behalf of The Institution of Production Engineers, 
to welcome such a large and distinguished gathering 
to hear the Paper. He wished to take the opportunity 
of thanking the officers of The Royal Institution for 
making their historic and gracious building available 
for that purpose. 

The Sir Alfred Herbert Paper was the first of the 
Institution’s Named Papers to be established, and it 
was instituted as a result of the wish of the Council 
of the Institution to honour distinguished members 
who had given great service to the Institution, by 
associating their names with Papers to be given by 
eminent personalities. Unfortunately, Sir Alfred 
Herbert never heard one of his Papers presented 
because of ill-health and age, but he always took 
the greatest interest in the arrangements which were 
being made, and it was his particular desire that the 
Papers should not necessarily be confined to the 
narrow aspects of metal-working. 

The present Paper was the eighth in the series. 
The first was given by Dr. F. H. Rolt on “The 
Development of Engineering Metrology ”; the second 
on “The Industrial Applications of Radioactive 
Materials ” by Sir John Cockcroft — in the Sheldon- 
ian Theatre, Oxford; the next on “Some Problems 
of Higher Technological Education” by their 
immediate Past President, Lord Halsbury; then 
“Work Design and Training for Future Industrial 
Skills” by Dr. N. Mackworth; “The Development 
of Technological Education in Europe” by Dr. 
B. V. Bowden; “The Bases of Measurement” by Dr. 
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H. Barrell, and in 1958 “’Fhe European Common 
Market, the Free Trade Area and the Production 
Engineer” by Sir Cecil Weir. That evening, they 
were to hear a Paper entitled “ Recent Production 
Developments in the Soviet Union”, by Dr. 
Galloway, and the President remarked that they 
were all very pleased to welcome to the meeting Mr. 
Petroseivich, of the Soviet Embassy in London. 

The President was sure that most of those present 
knew Dr. Galloway very well. Nevertheless, they 
might not know that he received his technical educa- 
tion at Birmingham Central Technical College and 
Cambridge University and that he served his 
apprenticeship with The Birmingham Small Arms Co. 
Ltd. and subsequently specialised in the design and 
layout of mass production plant. Dr. Galloway was 
awarded a Whitworth Scholarship and a Whitworth 
Senior Scholarship and obtained his B.Sc.(Eng.) 
(London) with first-class honours. Later he received 
the degree of Ph.D. for research on the machining 
of light alloys. He was appointed Assistant Director, 
and later Director, of the Research Department of 
The Institution of Production Engineers, and in 
1946, when The Production Engineering Research 
Association of Great Britain was formed, Dr. 
Galloway was appointed the first Director of 
Research. Dr. Galloway was also a founder member 
of The International Institution of Production 
Engineering Research and had recently been elected 
World President. He was the first Englishman to 
hold that office. 

The Institution had the rather pleasant custom of 





making a presentation to the author of the Paper 
as a memento of the occasion. They were rather 
unconventional about it. They did not necessarily 
give a piece of silver, unless that was particularly 
desired; they gave what the individual lecturer 
thought he would like most of all. Consequently, he 
had the greatest pleasure on behalf of the Institution 
in presenting Dr. Galloway with his choice, which 
was a saddle. 


In reply to the President, Dr. Galloway said : 


“T should like to begin by thanking you for this 
gift of a saddle, which I shall, I am sure, enjoy very 
much. I hope that the horse enjoys it as well. 


“Also, I thank you, Mr. President, and your 
Council for your very kind invitation to deliver this 
Sir Alfred Herbert Paper and for the opportunity 
which it provides to talk to the members of the 
Institution about some of the things which my 
colleagues and I saw in the Soviet Union. I think 
that I should perhaps say at the outset, particularly 
for the benefit of those who may be more interested 
in the technicalities of our observations, that early 
next year we shall be publishing a full technical 
report. Therefore, I intend this evening to say less 
on the technical side than appears in the official 
printed version of the Paper (which appears on 
pages 79-104) in order to allow time to show 
extracts from the film we took in the Soviet Union. 


“The tour in Russia lasted about five weeks and 
included visits to research stations and factories in 
the Soviet Union, Poland and in Czechoslovakia. The 
principal object of the tour was to observe and, as 
far as possible, assess the importance of Soviet 
achievements in production engineering research and 
development and, I think more important, to try to 
assess the future potential of Soviet work in this field. 
Supplementary objectives included studying their 
very highly developed information services, in 
extending already cordial and, I think, very fruitful 
contacts with Soviet scientists and engineers, and, 
as a kind of quid pro quo, giving some lectures in 
Moscow, in Prague and in Warsaw. 


“Sir Winston Churchill once described Soviet 
Russia as ‘a riddle, wrapped in a mystery, inside an 
enigma ’. Even today there is a certain amount of 
mystery surrounding the life and the work of the 
Soviet people, and particularly the way in which they 
have transformed their country from a basically 
agricultural economy to a highly organised industrial 
economy backed by substantial resources for 
research and development. 


_ “However, before I delve into the questions of 
industry and science, I think it might be helpful if we 
took a look at a few slides which will set the Russian 
scene and illustrate the present mode of life of the 
people.” 


(A series of slides followed by a film were then 
shown.) 


The President (left) making the presentation to Dr. Galloway 


The President, following the presentation of the 
Paper, invited Mr. Matthew Seaman, a Past Member 
of Council, to open the discussion. 


Mr. Matthew Seaman (Past Member of Council) 
said he was sure that they had all had a fascinat- 
ing hour-and-a-half and that Dr. Galloway and his 
colleagues had done something to remove the air 
of enigma and mystery about Russia. It had been 
most interesting to see Dr. Galloway’s review, and he 
was sure that everybody would look: forward with 
a very great deal of interest to the more detailed 
technical report which PERA would be publishing 
in the New Year. 


It was obviously a vast subject, and the difficulty 
in the discussion would be in keeping to some sort 
of line which was fruitful. 


One point which he thought might be brought out 
in relation to the Paper was the problem of the 
future. Most measurements of Russia as a whole 
by comparison with the United States and with 
the United Kingdom became, in fact, insignificant in 
the decade from 1960 onwards, because, he believed, 
the evidence which Dr. Galloway had given and other 
evidence which had been published, disclosed that 
the gap in standards of living would probably tend 
to be closed towards the end of 1970. He thought it 
was becoming a problem of retaining a main 
perspective on the matter in relation to production. 


He would prefer to put it in the following way. 
If one accepted that the Western technological 
nations would attain some sort of parity in standards 
of living by the end of 1970— a good deal of evi- 
dence pointed that way — the first thing that they 
had to remember was that the Western technical 
countries, consisting of Russia, the United States and 
Western Europe, in which there were about 
500,000,000 people, had a standard of living any- 
thing from 15 - 20 times higher than the rest of the 
world. 
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Therefore, he thought that it helped to widen the 
perspective if one retained the idea that parity in 
standards of living would be attained in the major 
countries of the Western technical world and that the 
problem would be one of investment in the rest of 
the world, because the problem would tend to 
become one mainly of consumption and the mainten- 
ance of stability by arranging satisfactory investment 
policies to maintain that consumption. 

It was most important to reflect, for instance, that 
the United States, with an installed capacity of 
120,000,000 tons of steel, had operated for the past 
three years at a mean figure of less than 70,000,000 
tons a year, with an enormous demand in China and 
India and other places for that steel without there 
being any device to close the gap, and with consider- 
able eruptions of unemployment arising at the same 
time. He felt that it helped to keep that perspective. 

Another point which had been brought out very 
strongly in the exposition was that the Russians had 
obviously started from a different point technologi- 
cally from the British, and, obviously, some of the 
sensational figures for production and some of the 
sensational developments in operating units arose 
from mass standardisation of products, which was 
very different from what those in other Western 
countries lived with in ordinary peace-time 
conditions. 

It was also very clear — Dr. Galloway had brought 
it out in his Paper — that a potential population of 
more than 1,100,000,000 in China and India and 
other parts of the Far East would be massive 
customers for just the type of standard product which 
the Soviet Union, for internal purposes, had been 
developing. Therefore, they had the obvious fact that 
the type of economy in the U.S.S.R., as distinct 
from perhaps Western Europe and the U.S.A., would 
be particularly appropriate for both capital invest- 
ment in the Far East and, later on, consumer and 
manufacturing investment at that stage. 

He felt that that posed some problems for those in 
the other Western nations. It was not too often 
realised that at the present time large steel plants 
were being put into India and that each plant was 
being financed by a different country — the United 
Kingdom, Germany, the United States and the 
U.S.S.R. Therefore, there was no difficulty about the 
source of investment to increase the standard of 
living. 

The main problem that was posed was, what type 
of organisation the United Kingdom had to have so 
that it might live as a comparatively small unit with 
such giants as the United States and the U.S.S.R. He 
would merely make the point that if one took a 
10-year period as being the equalisation period and 
the time after that as for consumption and invest- 
ment, he thought one had a fruitful line on which to 
pursue the merits of the questions which had been 
raised by the Paper. 

A second interesting point was of domestic value 
to those in the United Kingdom. He had been most 
surprised to hear Dr. Galloway bring out — for him, 
it was the first time — the point that in relation to 
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investment and funds for the national research 
institutions, particularly in the machine tool field, 
the Russians had developed a policy of State plan- 
ning and State financing, but also placed great 
emphasis on development and research from indivi- 
dual units linked to that of the central research unit, 
because in that way something less than the slowness 
of a pure monolithic system could be achieved. It 
was valuable that that most important point had 
been brought out. Therefore, it was clear that there 
were unit-based developments backed by very large 
State-based developments. 

He appreciated that another Paper would be forth- 
coming from Dr. Galloway. A comparative measure 
of the efforts per head or per unit of the other 
Western countries as against those of the Russians 
would be valuable. 

The unit-based problem was particularly import- 
ant in the United Kingdom. One knew, for instance, 
that in the ship-building industry radical changes 
in production engineering had to take place over the 
next period of 10 years. However, a number of those 
present would be aware of the difficulty of establish- 
ing a substantial industry-wide effort or a national 
effort of the correct size. As Dr. Galloway had fairly 
demonstrated, Russia had shown very sound tech- 
nique in management and also considerable energy in 
carrying it out. In the United Kingdom we have had 
our successes in various activities of the country, 
but when a major problem affecting an industry as 
a whole came along, it required considerable study to 
bring out the right mechanism for doing the right 
thing quickly enough, instead of relying on things 
going slowly through present procedures and 
organisations. The type of organisation in Russia 
would perhaps provide suitable information on that 
point. 

It would be most interesting to know as a first- 
hand testimony from Dr. Galloway, on the basis of 
his estimation as a result of his survey during his 
tour, whether he really believed that the ratio of 
three times the trained engineers and scientists, etc., 
in terms of per head of the population was true in 
quality and in quantity, and whether he believed 
that the programmes which the Russians had put 
through had been based mainly upon their very 
wide and sound research and development backed by 
their education policy. 

Dr. Galloway said that much of what Mr. Seaman 
had said was by way of contribution, but there was a 
question at the end. 

Before he turned to that, he would like to add a 
little to what had been said about the massive popu- 
lations in the Far East. He had said very little in 
his talk, though there was more in the Paper, about 
China. He was bound to say that one of the things 
that arose from their tour in all three countries was 
that they got, particularly in the Soviet Union, a 
much more open window on to China than they 
had ever seen before, and they were extremely 
impressed with what they had seen. The Chinese 
were at a very much earlier stage of development, 
but the Chinese students and engineers—particularly 





the students—had made a tremendous impression on 
the professors, work managers and leaders of 
research in all three countries. Their energy, native 
ability and integrity, and their attitude as a whole 
towards their work and the task before them had 
made a great impression. 

When one considered that in relation to their 
population, which was about 600,000,000, one felt 
that the possible growth of industry in China had 
to be considered in the not too distant future. He 
appreciated that there were people who said—there 
was a certain amount of truth in it— that China was 
not 600,000,000 strong but 600,000,000 weak in the 
sense that she had to feed and house that population, 
but he and his colleagues had been very impressed 
with what they had heard and seen about the 
Chinese. 

It was obvious that the Russians were extremely 
keen to maintain their close relationship and friend- 
ship with the Chinese. For instance, in the Zil auto- 
mobile factory, perhaps Russia’s largest automobile 
factory, there were no fewer than 300 Chinese 
engineers, and a similar factory to the Zil factory 
had been established in China. 

Turning to the question which had been posed at 
the end of Mr. Seaman’s remarks, as to whether 
Russia’s production research and development effort 
was, in fact, proportional to the differences in popu- 
lation, he would say that the Russian effort was 
even greater. The population of the United Kingdom 
was 51,000,000 and the population of the Soviet 
Union was 200,000,000, so that the Russian popula- 
tion was less than four times that of the United 
Kingdom. At the four institutes around Moscow 
alone in which he and his colleagues were particularly 
interested, the Russians had 10,000 people engaged in 
production research and development. At PERA, 
which was the main centre in the United Kingdom 
for production research, his total staff was less than 
300, and he could say with the utmost confidence 
that if one took every person that one could con- 
ceivably say was engaged on significant machine tool 
research, cutting tool research and pressing research 
in the United Kingdom, one could not possibly find 
more than, say, 1,000 people. The relationship in 
respect of population was 4 : 1, but the relationship in 
respect of production engineering research personnel 
was well over 10: 1. He and his colleagues had no 
doubt whatsoever of the quality of the people — it 
was extremely high — the industry and enthusiasm 
of the people, and the quality of their equipment. 
Therefore, there was no reason to believe that the 
output of results, ideas and developments should not 
be in the same ratio. 


Sir William Stanier (President of PERA) expressed 
his gratitude for the opportunity of saying a few 
words. 

He said that the visit of Dr. Galloway and his 
colleagues had shown them that they could not 
ignore what was going on in Russia, and even what 
was going on in China. They would have to take 
advantage of every development that took place, and 
they would have to make the utmost use of the 


experimental and development work done not only 
by PERA, but by various sections of industry in the 
country. 

He was glad that Dr. Galloway had referred to the 
fact that in the United Kingdom it was not possible 
to order people to do things, though those in Russia 
thought they could do it. He remembered an 
occasion 35 years ago when his old chief, Church- 
ward, within a year of retiring, was interviewed by 
the works committee and was told by the chairman 
of the works committee that the time had come when 
they would be asked to do things and not ordered 
to do them. Churchward replied: “You are right, 
Watkins. It is time the old man retired.” What was 
the position in Russia? At the present time they were 
ordered to do things; but he did not think that one 
could do that in the United Kingdom. 

He felt that Dr. Galloway had been born too late. 
Dr. Galloway had referred to the fact that in 
Russia they were actually twisting pieces of steel by 
electricity to make twist drills. He had seen that 
being done in Sheffield 35 years ago, and there was 
nothing new in it. On the other hand, there were 
a lot of things in Russia which were new. 

What PERA was doing in making available in this 
country English translations of technical journals 
produced in Russia would, Sir William considered, 
be of great help to the community. 


Dr. Galloway said that he was interested to learn 
that the method of making twist drills to which he 
had referred was used in Sheffield 35 years ago. He 
had not known that, and he had also not been aware 
that many drills were made that way in this country. 
He felt that very few were made that way. He had 
been assured by most of the drill manufacturers that 
they had not got to the stage where they preferred 
to do it by that method. If the claims for what was 
being done in Czechoslovakia and, in particular 
Poland, were valid then he thought the method was 
worthy of much wider application in the United 
Kingdom. 

One significant matter which it had not been 
possible for him to cover in his short talk, was the 
great value of the close integration between the 
countries which he had visited. When he gave his lec- 
ture in Prague he found that Soviet scientists from 
Moscow were present. Also, he knew that his friends in 
Prague—Dr. Tlusty and others—visited Moscow at 
least twice a year. There was a very considerable inter- 
linking in such matters. He felt that that was one 
thing which the Western world could learn from the 
Soviet Union and her associated countries — they 
ought to get together a great deal more. As the 
President had mentioned at the beginning of the 
meeting, he happened to have the honour of being 
the President of the International Institution of 
Production Engineering Research, which was striving 
to achieve that aim. Not only the Western countries, 
but the Soviet Union and Czechoslovakia as well, 
were associating themselves with the Institution. 


Mr. Jack Hood (Member) said he felt all those 
present owed a deep debt of gratitude to Dr. 
Galloway for giving them such an insight into life 
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in Russia today. He thought many of them now 
realised the progress the Russians had made. 

Mr. Hood had just come from the Smithfield 
Agricultural Show at Earl’s Court, and felt very 
proud of the amazing progress made by British 
engineers in agricultural machinery. Young farmers 
were going round the Show looking at all the up-to- 
date mechanical devices made by the one-man firms 
that had developed into sound business concerns 
under private enterprise. Britain was an exporting 
country and it was good to know and see what was 
being exported for the farming industry all over the 
world. He was certainly proud of what he had seen 
made in Britain at the Smithfield Show. Britain had 
nothing like the showgrounds the Russians had, and 
this had impressed him. In Britain, one had to hop 
on a ’bus or get a taxi to go from a bird or cat show 
at Earl’s Court to an Engineering Exhibition at 
Olympia. 

The Russians had most certainly got facilities to 
show what they manufactured; Britain sadly needed 
such facilities now and hoped to get them sometime 
in the near future—the sooner the better. Mr. Hood 
had been very interested in Dr. Galloway’s remarks 
on rates of pay and so on, in Russia compared with 
Britain. 

Mr. Hood had served his time over 40 years ago 
at the Austin Motor Company, with Herbert Austin. 
This firm was an example of what could be accom- 
plished from a one-man beginning. A reference had 
been made to the same developments from other 
firms which started from small units and were now 
famous all over the world. 

He did not think there was much wrong with 
Britain today, but it was undoubtedly necessary to 
look at what the Russians were accomplishing. He 
did not think much more could be done in Britain 
unless there arose a new generation of engineers who 
could be instructed or trained by an organisation, 
such as PERA, in the correct way to improve produc- 
tion and quality, including sales technique. We had 
to realise, too, that other countries were watching us 
and we must use our brains, skills and qualities to 
their best advantage to get in all the markets of the 
world. The machine tool industry, for example, was 
very worried at the present moment about what was 
happening in Russia, and Germany for that matter, 
and it had every reason to be, as there was no room 
for complacency. 

Mr. Hood hoped it would be possible to get the 
Minister of Transport and some Members of 
Parliament to see the film of Russian roads; it would 
be a different story when the audience left the meet- 
ing if in London there were roads like those in 
Moscow, although he supposed they should be 
grateful at least that there was a Pink Zone against a 


Red Square. 


Dr. Galloway said that he might bore people if he 
were led on to the subject of agriculture, because he 
had a personal interest in it. However, Mr. Hood had 
mentioned the Smithfield Show, which he had not 
had the pleasure of seeing, and referred to one-man 
bands. He imagined that in that last remark Mr, 
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Hood had been referring to the farmer himself, for 
the British farmer was largely a one-man band. 

Turning to agricultural machinery, he had no doubt 
that the exhibition at the Smithfield Show was very 
fine, but he would have liked those present to see the 
agricultural machinery exhibition in Moscow. The 
Russians had so much to show that the agricultural 
machinery could not, in fact, be taken indoors, and 
there were what appeared to be two massive car 
parks which were covered with magnificent 
agricultural machinery. 

There was something else which he had certainly 
not realised until he walked round the exhibition in 
Moscow, and that was the vast range of the Russian 
agricultural machinery. The Russians had to have 
automatic machinery for dealing with all types of 
crops. One could think of almost every kind of 
agriculture in the world and somewhere ‘n the Soviet 
Union it was being done and the Russians had to 
make the machinery for it. 


Mr. M. Harding (College of Aeronautics, Cranfield) 
said that he wished to ask Dr. Galloway a question 
concerning one of the newer manufacturing processes, 
that of explosive forming. He wished to know 
whether any work had been done on that process in 
the Soviet Union, and if so, whether any literature 
dealing with the Russian investigations was available 
in Britain. 


Dr. Galloway said that he and his colleagues were 
obviously very much on the look-out for develop- 
ments which probed beyond techniques, such as 
explosive forming, which were being investigated at 
PERA. They did not see any evidence that the 
Russians were engaged in explosive forming, and so 
far as they knew the Russians were not doing it. 

They had, however, had very cordial and full 
discussions with Dr. Unksov, who was the Director 
of TSNITMASH, where most of the heavy extrusion 
was done. Dr. Unksov would lead the second Russian 
party which would be coming to Britain in February, 
and he would then be interested to find out whether 
Dr. Unksov had anything more to say on that subject. 

He and his colleagues had brought back a mass 
of information, but it did not include anything about 
explosive forming. So far as he and his colleagues 
knew, it was not being done in the Soviet Union, but 
that did not mean to say that it was not being done, 
and he and his colleagues would try to find out what 
the position was. 


Mr. E. Fletcher (Head of the Production Depart- 
ment, TUC) said that he would not rise to Dr. 
Galloway’s comments about trades unions, because in 
a fully-planned and totalitarian economy trades 
unions were different. For one thing, they did not 
have the doubtful pleasure of “ extracting” from 
reluctant employers higher rates of pay and of trying 
by negotiation to compensate for the higher costs of 
living. 

Trades unions in Great Britain were concerned 
about a production engineering approach, at the 
national and at the industrial level, and were in 





favour of production planning on the basis of targets. 
Some years ago Mr. Butler had posed as a target 
the “ doubling of the standard of living in 25 years ”; 
and that target had been resuscitated a few months 
ago by the Chancellor of the Exchequer. The 
previous week Professor Carter had said that he did 
not think that this modest target would be achieved ! 
Such targets required analysis from a production 
engineering standpoint, and he hoped that the Chair- 
man would not rule him out of order on political 
grounds. 

On the last page of the Paper Dr. Galloway had 
written: “ Britain, the U.S.A., and other Western 
countries can only meet the challenge which Russia’s 
tremendously vital industries now present, by pro- 
viding every assistance and every incentive to their 
own industries to raise productivity by the continuous 
improvement of production techniques and 
equipment.” That was true; but who were “ we” and 
who were “ they”? This needed precision : there was 
too much generalising on this matter. Who were to 

rovide the incentives to industry—the Government? 
If Dr. Galloway was there referring to the Govern- 
ment, that was something with which he was entirely 
in sympathy. A reasonable interpretation of the 
statement was that the Government had to build 
into the operation of the economy, not mere bribes, 
but some programming. It was necessary to realise 
that the Government of the country was the govern- 
ment of an industrial complex, and that we could not 
afford the Gladstonian idea of leaving industry to 
itself and hypocritically subscribing to the myth that 
the Government must at all costs be “kept out of 
industry ”’. 

Could Dr. Galloway say whether the targets in 
the Soviet Union were devised centrally, or whether 
they came up from the bottom, and if so, what 
industrial discussion there was of them? 


Dr. Galloway said that he and his colleagues were 
entirely non-political in their approach to the subject, 
but they tried to find out the significance of the 
plans of economic development in Russia, because 
everything seemed to stem from such plans. These 
were made by the highest authority in the Soviet 
Union, and the same thing applied in Czechoslovakia 
and Poland. 

What happened was that the Central Government 
drew up a plan, presumably on the advice of 
scientists, economists and others. It was possible that 
some of the earlier plans were unrealistic, but he 
did not think the present plans were, for they 
appeared to have been very carefully considered. 

Once a plan was decided upon, it was made 
known. If it was, say, a seven-year plan, it was 
sub-divided into yearly targets, then into regional and 
industry targets, and so on. The controller of an 
area and an industry — he might be responsible for 
50 or more factories— would consult various 
Ministries, etc., in order to obtain the financial and 
other resources to achieve his part of the programme. 
These resources would be sub-divided among the 
factories, where it was again sub-divided among 
different workshops. In the factories one saw banners 


indicating the targets for each workshop, and they 
also stated that the shop undertook to beat the 
target. 

There was a basic wage and it fell into eight 
categories in industry. It was said that there was no 
unemployment, probably because the unions had an 
arrangement whereby a man could not be dismissed. 
If a man’s work was unsatisfactory his salary and 
status were down-graded. 

When the targets set by the plan were achieved, 
the workpeople received a bonus of, say, 20 or 30°/ 
in addition to their basic wage. All factories of the 
same type in a given area took part in quarterly 
merit competitions, which were judged in relation to 
quality and quantity of output, quantity of scrap, etc. 
The winning factories were awarded good bonuses, 
and gifts were made for improvements to the factory, 
additional holidays, visits to the opera, etc. Many 
other types of inducement were also given to encour- 
age the workers. 

Dr. Galloway and his colleagues looked for the 
incentive which generated all that drive and energy. 
Apart from the natural incentive which people had to 
make a living, they found that there was a conviction 
on the part of the Russian people that they were 
going to succeed in making the Soviet Union the 
greatest economic power in the world. That seemed 
to be a main objective of the Russians, and it was 
an objective which they felt they would achieve. 

His opinion was that the current plan was 
realistic. It was set from the top, but it was broken 
down into targets for each individual shop, and the 
financial rewards of the Russian workers were geared 
to their achievements in relation to the plan. 

There was a great deal of internal criticism of the 
ways and means by which production targets were 
achieved. They were very critical of each other—in 
a constructive way—and that criticism was published 
in the newspapers, technical journals and so on. One 
would find such criticism even in the speeches of Mr. 
Krushchev. 


Mr. Kemp said that he had read in technical 
journals about the use of P.T.F.E. on machine tool 
heads as between the United Kingdom and America 
and the Soviet Union. He believed that the method 
had met with some lack of enthusiasm in America 
and the United Kingdom. He wondered what success 
the Russians had had with its use on the heavier 
and medium-sized machine tools. 


Dr. Galloway said that he could only report that 
it was in use. He and his colleagues did not actively 
question the Russians as to what they thought about 
it in relation to any difficulties which they had had 
in the United Kingdom. He thought that, like many 
other things, it was now finding its proper level. 


Mr. Hawkman said that he thought they could 
take it as read, in view of the various reports which 
were circulating in high places, that the British 
machine tool industry apparently merited certain 
criticism. He would not wish to condemn it by any 
means — undoubtedly there were many solid achieve- 
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ments behind it—but in a letter which he had 
written to Mr. Maudling the previous week, he had 
suggested that in no sphere were the limitations of 
the British machine tool industry more evident than 
in the sphere of the design, development and 
manufacture of high-pressure machine tools. He was 
referring to the sphere of the future, and there was 
no question at all that in the field of guided missiles, 
automation, computers, radar and atomic energy 
developments the successful implementation of the 
efforts of the back-room boys depended very largely 
upon the production of mechanical components of 
an accuracy quite undreamed of even 10 years ago. 

He would very much like to have Dr. Galloway’s 
comments on any evidence he saw in Russia of their 
achievements in the field of high and ultra precision 
engineering. 

He suggested that it behoved them all to pay 
careful heed to and to implement the reports of 
PERA and other bodies on what should be done 
about their back-rooms and development. He felt 
that the danger which the United Kingdom suffered 
from was that too much was left to committees. The 
best comment that he could make on the subject was 
that to the best of his knowledge a camel was a 
greyhound designed by a committee. 

He would welcome Dr. Galloway's comments on 
whether the startling rate of development in Russia 
stemmed from committee work or from those in 
authority giving individuals and small teams their 
heads. 


Dr. Galloway said that he was afraid that he could 
not answer that question in general, because most of 
the discussions that he and his colleagues had were 
with the scientists. They spent days in the factories 
but the weekends with the leading scientists of the 
Soviet Union. 

He could, however, say that the regard for their 
scientists was so high in Russia that they were given 
a great deal of individual freedom. It was not only 
that they received very high salaries, which were far 
above those of anyone else. In a country where living 
space was rationed —the standard rate of living 
space was 80sq.ft. per person—the leading 
scientists got an additional 200 sq. ft., and various 
other benefits. Apart from that they got a great deal 
of freedom in the pursuit of other interests. 

On the question of precision, he and his colleagues 
did not spend a lot of time studying high precision 
production because they took it for granted that a 
country which was producing space vessels of the 
type that Russia was producing must have not only 
outstanding scientists, but outstanding engineers to 
do that kind of work. However, they saw in Russia 
developments very similar to those in the United 
Kingdom in respect of such things as the measure- 
ment of surface finish. He had in mind measurements 
of the order of millionths of an inch. 


Mr. Austen Albu, M.P., asked whether Dr. 
Galloway could tell them something about the 
numbers of qualified scientists and engineers 
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employed by the Soviet machine tool industry, com- 
pared with the United Kingdom and other countries. 


Dr. Galloway said that he thought the term sub- 
judice was the operative one there. He thought that 
a great many people knew that the British machine 
tool industry had published a report of its own. 
There were other reports, some published and some 
not. 

He had spoken of VUOSO, in Czechoslovakia, (a 
small country) which had an income of £700,000 
a year, £600,000 of which was provided by 25 
machine tool firms. Machine tool development in 
the country had stemmed very largely from that 
central organisation. Factories, too, had research 
departments, but there was this very sizable machine 
tool research centre producing excellent results and 
giving a practical lead to the machine tool industry. 

In the Soviet Union there was ENIMS, which not 
only had 1,800 people continuously working on 
machine tool research, but had also linked up and 
co-ordinated the work of the main machine tool 
factories, such as that done in the machine tool 
research centre at the Sverdlov factory. He had not 
counted the staff but estimated that the Sverdlov 
centre had 30 or 40 people engaged in machine tool 
research. The professional competence of these 
scientists and engineers was higher even than the 
normal high professional standards of Russian 
research workers. The quality of their work and their 
command of the subject led him and his colleagues 
to believe that they were, in fact, practically of 
Academician standard. 

He felt that if one wanted a comparison all one 
could do was to ask the British machine tool industry 
what research it did, and then ask its customers what 
it seemed to them to have done, and perhaps take the 
average. 


Mr. F. C. Cooke (Chairman of the Institution's 
Papers Committee) proposing a vote of thanks to the 
speaker, said that it was indeed a pleasure to express 
their thanks and appreciation to Dr. Galloway for 
his most excellent presentation of The Sir Alfred 
Herbert Paper. He was sure that they had all 
received a most informative picture of his recent 
visits. 

When the Papers Committee first heard that Dr. 
Galloway was preparing a Paper about his tour, they 
were most pleased and interested and lost no time 
in arranging for it to be presented as a major 
Institution Paper. There followed an unprecedented 
demand for tickets; the number of applications was 
overwhelming, and the Institution must apologise to 
those of its members who had been disappointed. 

He was sure that, having looked at the film and 
having heard Dr. Galloway, those present would go 
away with a much clearer picture of Russia than 
they had had before. Although they read more and 
more in the press every day about the strides which 
were being made in industry in Russia, he felt that 
very few of them knew very much about it. 

Consequently, he was sure that those present would 
wish to express their appreciation to Dr. Galloway for 





the time and trouble that he had devoted to the 
preparation of the Paper and thank him for giving 
them a most interesting and instructive evening. 


The vote of thanks was carried by acclamation. 


The President, in closing the meeting, said that 
from the way in which the Paper had been received, 
he thought it would not be very long before the 
Papers Committee invited Dr. Galloway to give the 
Institution another major Paper. In that event, they 
would have to save up and try to give Dr. Galloway 
a horse to fit the saddle. 


The meeting then terminated. 





The following comment was received after the meeting 
from Mr. J. Selby, Associate Member, Technical 
Director of B. Elliott (Machinery) Ltd. : 


I was present at the excellent lecture given by Dr. 
Galloway, but unfortunately was unable to make the 
following point before the meeting was closed. 

If one looks beyond the large scale of production 
and computes, for example, the man hours absorbed 
in Russia in the manufacture of their centre lathe, 
it is surprising to find that more labour is absorbed 
than would be the case for a corresponding British 
product manufactured without the aid of mass pro- 
duction techniques. 

This comment is not made in any sense of 
complacency, but it is helpful to keep the situation 
in true perspective. 
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CORRESPONDENCE 


Written discussion on Papers appearing in “ The 
Production Engineer” is invited for publication. 
Contributions should be addressed to : 


THE EDITOR, 

THE PRODUCTION ENGINEER, 
10 CHESTERFIELD STREET, 
MAYFAIR, LONDON, W.1. 


MEMBERS TRAVELLING 
OUTSIDE THE UNITED KINGDOM 


Members who are visiting Australia, New Zealand, 
India, South Africa or Canada, are reminded that 
the Institution has local Sections in these countries, 
where they will be made very welcome by the 
Institution’s Honorary Officers and members there. 

Papers on subjects or interest to production 
engineers and managers are always welcomed, and 
any members who are visiting one of the Sections 
outside the U.K., and who would like letters of 
introduction, should inform the Secretary of the 
Institution at 10 Chesterfield Street, Mayfair, 
London, W.1. 
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APID strides have been made in the field of 

metal cutting during the last 50 years. Research 
workers in many countries have been working to 
establish a scientific approach towards the subject. 
Cutting speeds and tool angles are no longer decided 
by experience alone. The effect of these parameters 
on tool life, surface finish, and cutting forces has 
been carefully studied to help production engineers 
in finding the optimum tool configuration and cut- 
ting speed for a particular operation. To a large 
extent, the optimum values for these parameters 
depend on the requirements of the machined 
component. 

Taylor, during the last part of the 19th century, 
carried out experiments to study the effect of cutting 
speed on tool life and found the important 
relationship : 


VT"=C 


Where V is the cutting speed in ft./min., 

T is the tool life, 

and ” and C are constants, depending on condi- 
tions of the operation. 

Taylor’s equation suggests that the tool life 
decreases as the speed is increased. 

Herbert, in 1907, showed experimentally that for 
fine cuts the tool-durability curve has two peaks 
and within a certain range tool life increases with 





speed, Dempster Smith, arriving at similar con- 
clusions, attributed this to the effect of the size of cut. 

It has been shown with carbide tools that within 
a certain range tool life increases with cutting speed. 
It can, however, be safely concluded that within a 
range of operating speeds an optimum cutting speed 
exists — a speed which will give maximum tool life 
within this range — depending on work material, 
tool material, tool shape and other conditions of the 
operation. 

As the importance of surface quality became more 
widely appreciated, experiments were conducted to 
explore the effect of cutting speed on surface quality. 
The micrographs of sections through the cut surface 
gave interesting indications of the existence of sur- 
prising irregularities. The investigations into the 
existence of built-up edge by Ernest!, in America, 
and Professor Sawin, of Czechoslovakia, explained 
the existence of transverse irregularities on the sur- 
face. The dependence of built-up edge formation on 
machining variables showed a way of connecting 
these variables with surface quality. The basic theory 
of machining put forward by Merchant suggested 
the importance of the effect of friction between chip 
and tool on the efficiency of cutting operations and 
on surface finish. The chip tool inter-face friction 
has been shown to vary with cutting speed. 

Chisholm2 showed by his experiments that surface 
finish steadily improves with cutting speed until a 
critical speed is reached, after which surface finish 
remains constant for any further increase in speed. 
He found this trend to be applicable without excep- 
tion when machining steel. 

Semenov3 concluded, from his experiments on cast 
iron bushes, that the speed/finish relationship is 
made up of straight lines. He also pointed out the 
existence of a critical speed. Thus the existence of 
an optimum speed for machining ferrous metals can 
be safely accepted. 

During some operations such as facing, in con- 
ventional practice the cutting speed varies 
continuously as the tool traverses the surface of the 
work. Even the knowledge of the optimum speed is 
not of much use unless there are means to keep the 
speed constant throughout the operation. It is 
generally assumed that the optimum speed for con- 
stant cutting speed facing can be derived from plain 
turning tests. It may be pertinent here to mention 
that although the two operations appear very similar 
from the point of view of speed, the optimum cutting 
speeds may differ. The difference lies in the fact that 
the revolutions of the spindle remain constant in 
turning, but continuously vary in the case of constant 
cutting speed facing. 

There. is a maximum practical speed for every 
operation. Obviously if this speed is maintained con- 
stant over a large portion of the work, the produc- 
tivity will be improved. In some machining operations 
a smooth surface finish, which is also dependent on 
cutting speed, is an essential requirement. In such 
cases, surface finish is important enough to justify a 
constant cutting speed over the full range of 
diameters. 


At this stage the subject will be discussed under 
two different headings :- 

(a) Productivity. 

(b) Surface quality. 


productivity : 
(a) Time taken with constant r.p.m. 


The time taken for any machining operation at 
constant r.p.m. and constant feed per revolution is :- 


R,-R; D 


Nf 


where D is the travel of the tool, 

N is the r.p.m. of the spindle, 

f the feed per revolution, 

R,z is the inside radius, and R, the outside radius 
of the work. 


(b) Time taken with constant cutting speed. 
The time taken for facing at a constant cutting 
speed of K ft./min. is :- 


Be; (R,? -_ R,*) 
T= 





{K 


(c) Percentage saving of time. 

It is assumed that the constant spindle speed 
(r.p.m.) was chosen so that the cutting speed at 
maximum diameter was equal to the cutting speed 
which is constant in the constant cutting speed 
operation. 


Hence N, in equation No. 1 = 


The percentage saving of time (in comparison with 
T constant r.p.m.) is equal to :- 


(1 —n) 100 


2 
R, 
where n = - 


R, 


This expression indicates that the maximum time 
saving occurs when n = O,i.e., R, = O. In practice, 
however, the maximum available spindle speed of 
the lathe limits the ratio of diameters over which 
the cutting speed can be maintained constant. 

Fig. 1 shows the relationship between the ratio of 
diameters R,/R, and the percentage saving of time. 
The saving approaches asymptotically to 50°/ with 
increasing ratio of diameters. The increase in time 
saved becomes less than 5°/ at diameters ratio above 
10. The time saving is certainly large enough to 
justify the use of constant cutting speed from the 
point of view of output. 
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(DEAL STATE OF A MACHINED SURFACE 


Fig. 2. 


surface quality 

Unlike the productivity aspect, it is not possible to 
relate surface quality with cutting speed by purely 
mathematical means. A qualitative assessment can, 
however, be made. The equations produced by 
Semenov were based on the assumption that the 
relationship between various machining parameters 
and surface finish is linear. These equations are not 
in agreement with other experimental results and 
there is no theoretical evidence to support them. 

The ideal state of a machined surface is a profile 
resembling the contour of the shape of the tool 
repeatedly reproduced—in the case of turning, the 
pitch of the grooves being equal to the feed/ revolu- 
tion. If one assumes the cutting point to have a radius 
the profile will look something like Fig. 2. Experi- 
ence has shown, however, that in practice the 
machined surfaces depart considerably from this 
profile. The reasons for this departure can be 
attributed to three main factors :- (a) type of chip 
formation; (b) built-up-edge; and (c) chip tool inter- 
face friction. ; 

From experimental evidence it can be concluded 
that :- 

At very low cutting speed values, the surface 
quality will deteriorate with increasing speed. The 
trend will be reversed above speed values at which 
the discontinuous type of chip changes into tear type 
chip. The improvement will continue as the critical 
speed (for built-up-edge) is reached, after which no 
further improvement will result. The relationship 
can also be applied to constant speed facing, if the 
surface quality is only confined to measurements of 
micro-finish. 

The mechanical effect of varying spindle speeds 
on the micro-finish is almost negligible. However, it 
may cause the scatter obtained in measurements at 
different diameters of the work piece surface. Be- 
cause of this fact, it has been suggested before that 
the optimum cutting speeds for constant cutting 
speed facing may not be derived from tests in plain 
turning or any other operation which is conducted 
at constant r.p.m. of the spindle, although similar 
cutting speeds may be used in both cases. 








speed control for maintaining constant cutting 
speed : 

The basic relationship between revolutions per 
min. (N) of the spindle and the diameter (D) at 
which the tool is cutting for constant cutting speed in 
a facing operation is :- 


ND = constant 


cutting speed 
where constant = 





M4 


Fig. 3 shows this hyperbolic relationship for 
different cutting speeds. An infinitely variable drive 
is obviously an essential requirement to maintain this 
relationship. As the relation is non-linear, a cam 
control appears to be the simplest choice. 

A purely electrical system has been used by Max 
Miiller Maschinenfabrik of Hanover. The lathe is 
driven by a direct current motor with controls in 
both armature and field circuits; the controls being 
used for different speed ranges. In each case the 
operation is thyratron-controlled. 

Rheostat or reactor controls driven by cams on the 
cross-slide lead screw, or beneath the cross-slide 
itself, have been used to obtain the direct current 
potential, proportional to the voltage required by 
motor to develop the necessary speed. Tachometer 
speed control drives are used in cases where greatly 
improved performance is desirable. The tacho- 
generator coupled to the motor provides a feed-back 
voltage which is compared with the voltage of the 
reactor, and the error is used to adjust the motor 
speed so that these two voltages become equal. 

If the tachometer control is not used, the reactor 
voltage is compared with the motor armature voltage 
(with IR compensations). With this type of control 
the speed of the motor is no longer proportional to 
the voltage at the reactor unit. It is, therefore, 
necessary to take this non-linear relationship into 
account before designing the cam, otherwise con- 
stant cutting speed cannot be maintained with any 
degree of accuracy. 


Infinitely variable hydraulic speed gears have also 
been used to maintain constant cutting speed. The 
Magdeburg lathe and the system patented by 
Vickers Inc. in U.S.A., are two examples. In both 
these cases, the position of the tool is fed to the 
hydraulic drive through a cam mechanism. The cam 
is designed to operate the drive controls in such a 
manner that the spindle speed conforms with the 
relationship given by equation (4). 

Purely mechanical drives, such as the P.I.V. drive 
and the Kopp variator, can also be used to maintain 
constant cutting speed. 

Research carried out by the author at the College 
of Science and Technology, Manchester, to study 
the productive efficiency of constant cutting speed 
facing when used as a finishing operation, indicated 
the existence of optimum cutting speeds. It has not 
been possible to obtain reports on any such tests 
conducted elsewhere. 

It was decided to use a hydraulic drive for this 
research. In recent years the use of hydraulics in the 
field of machine tools has shown great improvements 
in the efficiency of machining. The slight compres- 
sibility of the oil, and the loss that takes place from 
the pressure side of the hydraulic circuit, depends 
on the resistance encountered by the hydraulic 
actuator. Thus the oil flow to the actuator decreases 
with the increase of resistance. These characteristics 
tend to protect the cutting edge of the tool and make 
the use of higher speeds and feeds possible. 

The V.S.G. No. 1 unit manufactured by Vickers- 
Armstrongs Ltd., was used in this investigation. The 
unit comprised a _ variable-delivery axial piston 
pump and a constant capacity hydraulic motor. The 
lathe was driven by a belt drive from the hydraulic 
motor shaft. It is not possible to describe the theory 
of the variable gear in this Paper and those interested 
are directed to reference No. 5. 

It was intended to experiment at various cutting 
speeds and to use different diameter specimens. It was 
thus sought to design a control unit in which the 
cams could be easily changed to suit the varying 
conditions. Disc cams appeared to be the best choice. 
However, it meant representing the whole operation 
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by means of one revolution of the shaft. The lead 
screw of the machine was coupled to a worm reduc- 
tion unit, and the cam shaft was driven by the 
worm gear through a chain drive. 

An extension rod was attached to the pump lever 
control. The rod carried a ball bearing in a forked 
end on the other side, the ball bearing acting as a 
follower to the cam. A compression spring forced the 
follower on to the cam lobe. The unit is shown in 
Fig. 4. 


design and manufacture of cams 

The accuracy of the system largely depends on the 
design of the cams. 

The equation for cam profile in polar co-ordinates 
as derived in the appendix is :- 


R 
Y=M |—————_- 1 

| R-fKo 
where M is the initial horizontal displacement of the 
pump lever control, R is the radius of the start of 
the operation, f is the feed per revolution, and K is 
the ratio between spindle and cam shaft speed. 

The equation shows that different cams are 
required for different size of specimens, as well as 
for different cutting speeds and feeds. However, if 
the output of the variable speed gear is connected to 
the spindle of the lathe through a geared headstock, 
the same cam can be used for more than one cutting 
speed. 

The cam profiles were drawn on a tracing paper 
and transferred to the cam blanks. The finished cams 
were checked for accuracy and were found to be 
within a tolerance of +.0025in. A tachometer 
check was made for each cam, in order to establish 
the degree of accuracy with which the cutting speed 
was kept constant over the workpiece surface during 
the operation. The maximum variation in cutting 
speed over a total tool traverse of 24 in. was found 
to be +34%. 


optimum speed tests 

The work material used for these tests was mild 
steel (Brinell Hardness 126; ultimate tensile strength 
28.5 tons per sq. in.). 

Discs of various diameters were flamecut from 
rolled in. steel plate turned to exact sizes (10 in., 
8 in. and 6in.); 1 in. diameter holes were drilled in 
the centre of the discs. 

High speed steel and tungsten carbide tools were 
used. The top rake angle was varied from +15° to 
-4* in the case of H.S.S. tools, and +15° to —10° in 
the case of carbide tools. 

The top rake angle has been found to have a signi- 
ficant effect on surface quality.9 There is a consider- 
able difference of opinion regarding the effectiveness 
of the various rake angles. The effect of the variation 
of the shape of the tool, however, was not the main 
object of this investigation. 

The depth of cut throughout the experiment was 
.002 in. and the feed was .00875 in. /revolution. 

A set of specimens was finished at constant r.p.m. 
and the surface quality was recorded at various 
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diameters on the discs. The surface finish measure- 
ments were made on “ Talysurf,” using skidless pick- 
up. The tests gave an average picture of the variation 
of surface quality with cutting speed. The indications 
of optimum speeds, given by these preliminary tests, 
were used in deciding the cutting speeds at which 
the final tests were to be conducted. As shown by the 
conclusions the decisions were rightly made. 

The highest cutting speed used for H.S.S. tools 
was 200 ft./min. and for carbide tools was 1,040 
ft./min. 


discussion of results 
(a) high speed steel tools: 

The speed-finish relationship for all tools started 
with an improving characteristic, until a certain 
speed (usually termed as critical speed) was reached, 
after which any further increase resulted in deteriora- 
tion of finish. 

The critical speed was, however, found to vary 
with the top rake angle. The experimental relation- 
ship is shown in Fig. 5(h). From this hyperbolic 
relation it can be concluded that any particular 
speed can be an optimum speed, provided the suit- 
able rake angle is used. The selection of cutting speed 
can thus be decided by considerations affecting other 
aspects of machinability. Tests at constant cutting 
speed agreed with the nature of the relationship 
(speed-finish), shown by constant r.p.m. tests. 

The haye values*, however differed considerably. 
The profile records were very uneven and bore no 
resemblance to the ideal profile except that sharp 
peaks separated the feed marks. 

The best surface quality obtained was found to 
vary between 120 micro-inches to 150 micro-inches, 
which is far from the usual demand on good surfaces. 


* The centre line average measurement of surface quality as 
laid down by British Standards. 


(b) tungsten carbide tools: 

The speed-finish relationship in the case of —3° 
and +3° top rake tools conformed with the expected 
relationship. The finish steadily improved up to the 
maximum speed used in these tests. The possibility, 
however, cannot be excluded that higher speeds may 
result in deterioration of finish. 

The ideal value of hay. under conditions of the 
test is 55.5 micro-inches. At 975 ft./min. with a tool 
of -3° top rake angle the finish obtained was 57 
micro-inches. It appears that the speed was very 
close to the critical speed. The maximum and mini- 
mum values of hnax were found to be 205 and 180 
micro-inches. The profile records were very uniform 
at higher speeds. The resemblance with the ideal 
profile was very close. 

The constant cutting speed tests agreed with the 
constant r.p.m. tests as far as the speed-finish 
relationship was concerned. The haye values differed 
but not as much as in the case of H.S.S. tools. 

_The existence of an optimum cutting speed within 
the range of speeds used was indicated for +10° and 
-10° top rake tools. In case of -10° top rake tool 
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the finish improved up to 600ft./min. and then 
deteriorated. Such a change occurred at 700 ft./min. 
in the case of +10° top rake tool. 

The best finish obtained in every case was almost 
the same. A point of interest was indicated by the 
profile records. Although the finish at 1,000 ft./min. 
for —-10° top rake tool was not the best, the smoothest 
feed mark was obtained. The smoothness of the feed 
mark is dependent on the manner in which the 
rupture of the metal is brought about during the 
chip formation. A combination of big negative top 
rake and speeds above 1,000 ft./min. may prove 
ideal from the point of view of finish. Tests at higher 
speeds than were used in these tests will have to be 
carried out to establish this concept. 


conclusions 

The investigation was attempted to obtain infor- 
mation regarding the productive efficiency of 
constant cutting speed facing. 

A maximum saving of 50% in production time 
can be obtained by using constant cutting speed 


during facing. This is an ideal figure, but in practice 
savings up to 45% can be easily achieved. 

High speed steel tools are not suitable for finish- 
ing operations. For speeds below 100 ft./min., with 
high speed steel tools, a top rake between +10° and 
+15° should be used to obtain optimum finishing 
effect. Fig. 6 shows the hyperbolic relationship 
between top rake and optimum finishing speeds for 
H.S.S. tools. 

Tungsten carbide tools with a top rake of 0° to 
-3° are ideal for finishing below 1,000 ft./min. 
Above this speed a higher negative rake should be 
used. The scatter in finish measurements on surfaces 
faced at constant cutting speed is found to be a 
minimum at the indicated optimum speeds. 
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Appendix 


DERIVATION OF THE EQUATION FOR CAM 
PROFILE IN POLAR CO-ORDINATES 


Assume that the radius at the beginning of the N.R 
operation be R. ; hence Nz, = 
The radius at which the tool will be cutting after 
X revolutions will be: 


(R -fX) 


where f is the feed per revolution. 
If the spindle speed for constant cutting speed 
facing is N,, at radius R and N, at radius (R -X). 


NR = N, (R -fX), 


(R -fX) 


It was established by tests on the hydraulic 
variable speed gear, that the horizontal displace- 
ment of the push rod bears a linear relationship with 
the output speed of the unit. 

In order to keep the cutting speed constant at 
V ft. per min., consider that at radius R the required 
position of the pump control lever is such that the 
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push rod (moved by the cam) has to be moved by an 
amount m inches horizontally (assuming the neutral 
position of the pump control lever to be a datum 
for this movement). 

When the tool cuts at radius (R-fX), this hori- 
zontal movement is : 


mR 
R-fX 


ie., the horizontal movement from the starting 
position (radius R) is: 


-(l- 


This is the lift required on the cam after X 
revolutions. 

This horizontal movement is the difference between 
the radius of the cam profile at the starting point, 
and the position of the cam after X revolutions. 


R 
Y, —fe = Mm | | -] 
R-fX 


As the cam shaft speed is proportional to the 
spindle speed, 
X = K@, 


Where K is the ratio between spindle speed and 
cam shaft speed. 

And _ is the number of revolutions of the cam 
shaft for X revolutions of the spindle. 

Substituting the value of X in equation (1). 


Y; —Te = m 


R 
a 
\R =| 


If r, is taken as a reference and the rises above 
rz are considered, the general equation in polar 
co-ordinates of the cam profile will be : 


a a 


where m is the initial horizontal displacement of the 
pump control lever, 

R is the radius at the start of the operation; 

f is the feed per revolution; and 

K is the ratio between spindle and cam shaft speed. 








VARIETY REDUCTION — continued from page 125 


Returning now to the problem of the saucepans 
and comparing the existing production with the R10 
series, it would seem that the best sizes to concentrate 
upon might be 12, 16, 20, 25 and 32 cm., but it will 
be noted that this would involve leaving out one or 
two of what are at present the most popular sizes. 
It is not proposed to say what decision ought to be 
taken by the management in this case, but the 
example illustrates very well the value of the Prefer- 
red Numbers in directing the attention of manage- 
ment to where an unnecessary variety of sizes may 
exist, and in approaching the task of rationalising 
them. 
conclusions 

Full credit must be given for all that has been 
achieved in the last decade by our industries to place 
themselves in a more competitive position, to elimin- 
ate bottlenecks and old time-wasting practices, and 
to increase productivity. The national statistics 
published regularly in the press tell the tale of this 
remarkable achievement. In all this, standardisation 
and Variety Reduction have already played a very 
important part; but it is dangerous to be complacent 
or even to think for a moment that every- 
thing necessary has already been done. Viewed 
from the national angle, many British Standards 
still offer far too much variety. The reason 
for this is that many individual firms or industries 
are still reluctant to admit any change from 
past practices, and the majority of their customers 
are still wholly unconscious of what all this 
variety is costing them. Only where’ foreign 


competition has been exceptionally severe do we 
find manufacturers keen to examine every possible 
avenue for saving, and sometimes an investigation 
has produced clear evidence that the lower prices 
offered by Continental competitors are at least 
partially achieved by the much smaller variety which 
these firms are called upon to manufacture. When 
this knowledge comes to light, it is significant that a 
new attitude appears amongst those representatives 
of industry responsible for advising on British 
Standards. 

Of course, all these things take time, and great 
patience is needed in any work on standardisation. 
However, there is one important means which might 
be used far more than it is for securing the Variety 
Reduction which everybody really recognises as 
desirable, and without imposing difficulty on any 
section of industry. The method is to indicate in every 
table of sizes in a British Standard, or a Company 
Standard, a shorter list of recommended sizes and to 
make clear that other sizes in the table should only 
be used if one of the recommended sizes is unsuitable. 
Some price differential should always be adopted by 
the manufacturers in favour of the recommended 
sizes; thus the customer who chose a recommended 
size would get a small financial benefit and a greater 
assurance of early delivery, replacement of spare 
parts, etc. If only this were done more often, it would 
soon be found that the pattern of demand had 
changed in favour of the recommended sizes and at 
a later revision some of the non-preferred sizes could 


be dropped out altogether. 
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VARIETY REDUCTION 
ITS IMPORTANCE IN INDUSTRY 


by T. R. B. SANDERS 


Engineering Adviser to The British Standards Institution. 


MATTER of considerable moment to all British 

manufacturers is the growing interest in Variety 
Reduction. This is evidenced by the demands for 
advice and assistance being made, particularly by 
representatives of the smaller firms, as to how to 
set about applying this technique. In this connection, 
the British Productivity Council are organising an 
extensive programme of seminars and evening 
lectures up and down the country through the 
medium of their Local Productivity Committees. The 
aim of these meetings is not so much to preach the 
doctrine of Variety Reduction, as to carry the tech- 
nique forward a stage further by giving practical 
advice on how to set about applying it. However, 
from the attendances registered and the types of 
question asked, it is apparent that there are still 
many men in senior executive positions in industry 
who are far from clear as to the meaning of Variety 
Reduction, and as to how it would benefit them in 
their particular business. A brief resumé here may, 
therefore, not be out of place to recapitulate the 
principal benefits which are claimed for it, and the 
initial steps which must be taken in an individual 
firm to secure these benefits. 

Historically, the campaign advocating Variety 
Reduction was initiated as a means for securing 
longer production runs and hence lower production 
costs. The dividends obtained by some firms from 
this aspect alone were staggering enough as is 
evidenced, for example, by the remarkably compli- 
cated yet cheap products to which we have all 
grown accustomed in the field of motor accessories. 

But striking though this benefit was, it was soon 
found to be only half the story. Equally big savings 
were obtainable in other departments, in sales and 
marketing, in estimating and accountancy, in the 
design department and in the board room itself. 
Many of these points are brought out well in the 
British Productivity Council’s film, ‘“ Variety 
Reduction ”, which is commended to the attention 
of all who have not yet seen it. 
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what is Variety Reduction ? 

Variety Reduction is defined in the latest British 
Productivity Council publication as “the process of 
eliminating all the unnecessary diversity which fre- 
quently exists in the various stages from design to 
manufacturing and selling of a product or 
products ”. As implied here, the process is applicable 
to every single section of the manufacturing process, 
in the design office, on the production line, in the 
stores, in day-to-day administration and accountancy, 
in the sales organisation, in after-sales service. It 
implies a sensible limitation of the numbers and types 
of materials and components used and the realisation 
that far from hampering the designer or the sales- 
man in exercising their proper functions, it greatly 
simplifies their daily work and renders each indivi- 
dual more effective and his work more productive. 

Ultimately the manufacturing process is governed 
by the customer’s willingness to buy, and this in turn 
is conditioned by many factors involving quality, 
style, performance and even on occasions the con- 
scious desire of one customer to be different to his 
neighbour. However, amongst all these different 
factors which affect the customer’s willingness to buy, 
price is usually the most determining single factor, 
and any reduction in manufacturing costs which is 
passed on to the customer is bound to have a bene- 
ficial effect on sales. That substantial savings in cost 
are obtainable through Variety Reduction when 
applied sensibly is beyond dispute. 

It is proposed therefore to look briefly at each 
department in turn and see where the advantage 
lies. 


design 

The design office is the hub of all the standardisa- 
tion activity in a firm. Modern design has largely 
ceased to be invention. It has become development— 
development along recognised routes with recognised 
objectives. Before putting a new design into produc- 
tion it has to be proved—proved as a finished 
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product and proved in its component parts, even 
sometimes in its basic materials; so a designer is a 
fool if he ever designs something new just for the 
sake of designing, or to avoid the effort of a pre- 
liminary search to determine what already exists. It 
is far better to use, whenever possible, components 
already in production, proved as to performance and 
relatively cheap to procure. This not only saves the 
designer personal time, but hastens the day when 
the completed article is offered on the market, and 
reduces to a minimum the time which has to be 
spent in testing the prototypes. The means by which 
the designer obtains access to this information is 
through the company standards book, to which 
reference is made later on. 


the production line 

The benefits from Variety Reduction applied on 
the production line are generally well understood, so 
only brief reference is made to them here. As batches 
become progressively larger they begin to qualify for 
the application of mass production techniques and 
ultimately for automation. 

Whenever the production line is halted to effect 
a change in a product, there is a loss in time, and 
the cost of breaking down the old process and 
making ready the new represents a considerable fixed 
expense chargeable to each batch of parts produced. 
Obviously the longer the uninterrupted run between 
batches, the cheaper the cost of production. 

Ideally the line would run continuously, a separate 
line being provided for each product; but this is 
only possible where the demand for the product is 
very large and quite consistent. More often, in 
smaller firms particularly, the production line runs 
for a period, during which time a sufficient stock is 
built up to last over the next period in which the 
production facilities are changed over to make some- 
thing else. 

Too much variety manufactured on one produc- 
tion line can prove very costly. But it must also be 
borne in mind that the holding of stocks for too long 
a period is also very costly, and it is a duty of 
management to determine the optimum programme 
bearing in mind these conflicting issues. In doing 
this, the task of management is greatly simplified if 
the variety of products to be made is reduced. 


storekeeping 

Stores can prove quite an expensive item and a 
firm is indeed a lucky one, and probably a prosperous 
one also, if an investigation into the stores does not 
reveal that about 10°/ of the contents have been there 
for upwards of five years, and 5% for upwards of 10 
years or more. In many smaller firms these percent- 
ages may well be exceeded. 

Taking into account interest and depreciation on 
the capital locked up, losses caused by obsolescence, 
the cost of providing and maintaining floor space, 
the payment of storekeepers and other incidentals 
such as administration and insurance, it is generally 
reckoned that storekeeping costs about 20°/, per 
annum of the capital value of the articles which are 
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stored. This is a serious expense and obviously any 
reduction in the variety of stores which are held 
will produce immediate savings. 

One of the main problems of storekeeping is identi- 
fication, and frequently it will be found that quite a 
number of identical articles are being stored twice, 
or even three times over, in separate places or under 
different titles. An efficient coding system for easy 
identification is essential and the system, once 
adopted, should be made known to all departments 
in the firm, not merely to the storekeepers. The 
inter-relationship between the company standards 
book and the stores code will be obvious. 


estimating and accountancy 

These functions are enormously simplified if the 
number of separately priced articles is reduced. For 
example, if only one article were offered at one 
standard price, virtually no effort would be required 
at all. An automatic counter could record the num- 
ber of units going out; multiply this by the standard 
cost and behold the answer! 

But if there is a very large variety to choose from, 
the effort in estimating and accountancy goes up 
and eventually reaches such a high figure that pro- 
duction costs are swamped in administrative over- 
heads. This situation is shown diagrammatically in 


Fig. 1. 


sales 

Savings at the sales end come from the ability to 
concentrate sales effort more effectively on a smaller 
range of basic commodities, although the variety of 
styles, colours, finishes, etc., in which these commodi- 
ties are offered may actually be increased. Recent 
researches by Professor Harold Martin in the U.S.A. 
have established that too big a variety confuses the 
public, and more time is spent in demonstrating a 
commodity with less resultant buying when the 
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variety is excessive than when it is restricted. Of 
course commodities vary, but nevertheless there is 
much evidence to support the thesis that sales 
achieved vary with the number of different com- 
modities offered, somewhat in accordance with the 
curve shown in Fig. 2, and that best results are 
obtainable in the region of “ X” rather than “Y”. 
Many firms today are operating well down in the 
“Y” region. 


after-sales 

Not every commodity calls for after-sales service or 
maintenance. An electric light bulb is thrown away 
when its useful life is over. The same is true of most 
consumer goods. Moving up the scale towards more 
durable equipment, a vacuum cleaner which is 
several years old may not repay the cost of overhaul 
due to obsolescence of design or other similar cause. 
The customer demand may be for replacement 
rather than for repair and, in fact, the growth of 
sales from instituting a good part-exchange scheme 
may be very beneficial to the overall profits of the 
company. In all these cases of goods having a rela- 
tively short life, it may be assumed that price is a 
determining consideration affecting the customer's 
willingness to buy. The benefits of Variety Reduc- 
tion are those already mentioned, longer production 
runs and the fact that too great a variety of similar 
types tends to confuse the buyer and restrict sales. A 
cheap reliable article which the customer uses for 
a while, and then either throws away or hands back 
in part-exchange for a new model, is what is really 
needed in all these cases. 

However, there are many products which have a 
longer life and call for an after-sales service and 
maintenance. In these cases the fewer the parts 
the lower the cost of stock-keeping, and the easier is 
the task of identifying the part required. Most 
farmers, for example, will support enthusiastically 
any move that reduces the variety of parts in their 
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machinery, and helps them to identify and obtain a 
spare when it is needed. 

The exasperation and the financial loss incurred 
due to break-down of essential equipment when vital 
time is lost in obtaining some spare part is an 
experience which we have all suffered at one time 
or another. Variety Reduction points the way to 
lessening these difficulties in the future. 

To take another example, any firm using process- 
ing plant will appreciate the advantages of reducing 
to a minimum the variety of bearings, electric motors, 
switch gear, pipes and pipe fittings, etc., incorporated 
in their plant, even if this does initially involve extra 
capital expenditure. It is a comforting thought to 
know that if production should be halted by break- 
down of some such component, there is a replace- 
ment instantly available in the stores. The key to 
this facility of easy maintenance is the company 
standards book. 


the company standards book 

Every company—large or small—should by now 
have a company standards book. In it should be 
recorded brief details of every product or component 
which the individual company uses on the one hand, 
or manufactures on the other. In the “ user” section 
may be found anything ranging from cups for the 
canteen, switch gear, and stock sizes of materials 
down to types and sizes of bearings, nuts and bolts, 
and all the host of other bits and pieces normally 
found in any company’s stores. 

In the “manufactured” section will appear all 
the standard components and sub-assemblies which 
are made and from which the finished product is 
built up. The finished products themselves will 
possibly be there too although, if so, this section of 
the book will largely be a repetition of the sales 
catalogue. 

In addition, it is a common practice to record 
certain technical data such as standard calculations, 
performance tables, etc., which are useful to the 
staff and in connection with which it is desirable that 
there should be a common point of view throughout 
the company. 

It is, of course, vital that the company standards 
book should be kept up to date, and therefore it 
should be a loose-leaf affair, so that any page can 
be removed and a new one inserted as often as is 
necessary. The responsibility for maintaining the 
standards book will be allocated to the standards 
department if there is one, or else to the design 
department; in very small firms, the responsibility is 
probably allocated to the technical manager. 

The book should be available to all departments 
and all levels throughout the business, and there 
should be definite instructions from the top that 
departures from the standards book, e.g., the use of 
articles not listed there, should not be permitted 
without good cause. 

In drawing up the company standards book use 
will be made of national standards—in our case, 
British Standards Institution—wherever possible, and 
if the company has foreign business it may well be 
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a matter of importance to pay attention to the 
national standards of other countries, or to recom- 
mendations of the International Organisation for 
Standardisation. 

It is an error to assume that because all the 
information is available in national standards, there- 
fore a company standards book is unnecessary. The 
national standards must be drawn up on very broad 
lines to cater for a big variety of interests; the com- 
pany standards book should be drawn as narrowly 
as possible and most firms who have applied Variety 
KKeduction successfully, have found that it is best in 
the first instance to restrict the content of their 
standards book to a narrow range, and then later 
allow some relaxation as and when it is proved to 
be required. 

It should be emphasised that every standards book 
is different, tailored to suit the needs of the indivi- 
dual firm; but a recent Institution of Production 
Engineers/British Standards Institution publication 
PD 3542* gives some useful advice on how a company 
standards book should be prepared and what it 
should contain. 

Having got a standards book operating success- 
fully, the next stage will be to examine when and 
where a new design might be introduced which 
would replace several existing items in the book; 
thus, new items are constantly being introduced and 
old items removed. Persons responsible for replace- 
ments of stocks and for storekeeping should be 
particularly alert in studying the standards book, so 
as to make sure they are not landed with excessive 
quantities of obsolescent items. A storekeeper has an 
important part to play in bringing to the notice of 
his standards officer stores which tend to move fast 
and those which remain comparatively stagnant. 

It is very helpful if an asterisk or other visible 
indication is placed to indicate which items in the 
standards book are in constant use within the firm, 
as opposed to those which are only used occasionally. 

The company standards book is by far the most 
powerful means of effecting Variety Reduction with- 
in the firm. 


* “ The Operation of a Company Standards 
Department.” Price 3s. per copy from 
B.S.I. or H.M.S.O. 


steps in size 

When deciding on a policy of Variety Reduction 
the first consideration will doubtless be “which are 
the best sellers?” This is indeed an important—if 
not the most important—consideration but there are 
others; one such consideration is the steps in size to 
be adopted. 

In a recent market survey on domestic saucepans on 
the Continent, the saucepans were described by their 
nominal diameter in centimetres. It was found that 
the customer demand followed the pattern of size 
indicated in Fig. 3. 

The most popular sizes are clearly in the region 
of 20-24cm., but it may be presumed that the 
average housewife would not distinguish such a small 
step as 2cm., and would be equally prepared to 
accept a saucepan either of 20cm. or of 22cm. 
diameter. Doubtless her choice was governed by 
availability or some chance circumstance. 

If it is accepted that there are production savings 
from marketing fewer sizes, the problem now con- 
fronting management is to decide which sizes would 
be the best to concentrate upon. 

In such cases it is useful to look at the Renard 
series of Preferred Numbers. These series, which have 
now received worldwide recognition, are published 
in B.S. 2045 and their application is further discussed 
in B.S. 1638. The most useful series is the R20 but if 
broader steps are desired, it is possible to take every 
second number (R10) or every fourth number (R5). 
Conversely, narrower steps are obtainable by taking 
the R40 and R80 series. The R20 series is tabulated 
below and the numbers underlined once represent 
the R10 series, whilst those underlined twice repre- 
sent the R5 series. 
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THE ANNUAL DINNER, 1959 


The 1959 Annual Dinner of The Institution of Production Engineers 
was held at the Dorchester Hotel, London, on Thursday, 19th November, 
and was attended by over 600 members and guests. The President of the 
Institution, Mr. G. Ronald Pryor, M.I.Prod.E., was in the Chair, and the 
principal guest was Sir Charles Goodeve, O.B.E., B.Sc., F.R.S., Director 
of The British Iron and Steel Research Association. 


During the evening the annual awards of the Institution were 
announced by the President and the presentations were made by Sir 


Charles Goodeve. 


The President, in proposing the toast of “ The Guests”, said : 


| HAVE been in the position which you are now 
occupying many more times than the one I am 
now occupying. I have therefore a lively sympathy for 
you and I am aware that although the Dorchester’s 
chairs are not as bad as some, the mind cannot 
assimilate when the backside cannot endure. I will 
therefore be brief. But as Horace so aptly 
remarked: ‘ Brevis esse laboro obscurus fio’. The 
point of my dragging that in is that I now find 
myself so woefully behind in science that I must try 
and establish that I have at least a shaky acquaint- 
ance with the humanities. 

“This, our Annual National Dinner, is the high- 
light of the Institution’s social year. It gives us the 
opportunity of renewing old friendships and making 
new ones; and how stimulating and how very 
valuable some of these friendships can be. Friendship 
is surely one of the most important factors in life. 

“As production engineers we are facing an 
acceleration in the rate of technological progress 
which is quite frightening, and indeed this is not 
surprising if it is true, as Dr. Bowden has said, that 
of all the scientists and technologists who have ever 
existed since the dawn of history, 75° are still alive 
and working today.” 

“The degree of specialisation now necessary is 
reflected in the greatly extended syllabus of our 
revised examination which comes into force in 1960, 
but I am sure that it is abundantly clear to everyone 
that this progress in science and technology is not 
in any way matched by similar progress in human 
relations. This situation is, I am sure, both a 
challenge and an opportunity which our Institution 
should accept in the coming years. 

“Businesses and industries are groups of people 
combined together to produce wealth, to provide 
services or to distribute goods. Businesses, share- 
holders, customers, employees and communities are 
not only human beings; they are the same human 
beings over and over again. They cannot be dis- 
embodied or disentangled; and all of them are vitally 
affected by the practice, the morale and the aesthetic 
behaviour of the business. 
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“TI am quite certain that that fulfilment of social 
responsibilities is the very purpose of business. Pro- 
ductivity, profit, are the necessary means to the end 
but let us not mistake the means for the end. 
That we too often do, I believe, can be shown by 
comparing our present state in Britain with that in 
the United States of America or in Poland, for 
example. 

“No one would deny that our standard of living 
in Britain, our productivity, is higher than in Poland, 
or claim that it equals that of the U.S.A. Yet it 
would be difficult to show that the Americans are 
any happier than we are, or that the Poles are any 
less happy. It is just because I am so sure that the 
fulfilment of social responsibilities is the very 
purpose of business that I would rather serve this, 
our own Institution, than any other ; because the 
production engineer, more than any other species 
of engineer— more, even, than any scientist or 
accountant— is concerned with the day-to-day 
management of men. He must, of course, have the 
other professions behind him, but it is the production 
engineer who translates their achievements into effect 
through the industrial community which he controls; 
and if he cannot do this with justice to that com- 
munity, with equity and with charity, he must fail in 
his profession. (Applause.) 


faith in the future 

“ There is another thing that I feel I must mention 
tonight. Unless we, as production engineers, have 
faith in the future development of our own business, 
and are prepared to train for skilled work, during the 
bulge years that are approaching us, more school- 
leavers than, at the moment, we need, then the 
generation which was born in the moment of victory 
will be inevitably largely unskilled and consequently 
liable to future unemployment. Such a misfortune 
as this could only leave a legacy of industrial unrest 
which may well continue for the rest of the lifetime 
of even the youngest of you here tonight. (A pplause.) 

“Much that we do today in the name of incentives 
we do in the name of production control, quality 
control and welfare. Much of it is nothing but a 





— oo OOO Set OO 


Ow 


e™ LC Ul OOD KS. «OOD 


substitute a very poor substitute at that — for 
good labour relations. Sir Alexander Fleck himself 
said recently, when talking about I.C.I.’s profit- 
sharing scheme, that a profit-sharing scheme was no 
substitute for good industrial relations. With ideal 
labour relations not only our productivity but our 
profits, and thus our capacity for reinvestment, 
would soar. 

“Surely we should think of the time we are at 
work not as a time of earning our living, but of living 
our life. These are some of the reasons why our 
Institution is so well worthwhile, why it has such a 
vital role to play in industry; and I am sure that our 
members are attaining a large measure of success, 
because it is apparent by the industrial achievements 
of the last few years; and it is abundant justification 
for our having, in the legal phraseology of the docu- 
ment now before the Privy Council : 

‘Most humbly prayed that Her Majesty will 
be graciously pleased in the exercise of Her 
Royal Prerogative to grant us a Charter of 
Incorporation.’ 

(A pplause.) 

“We all hope that the Petition will succeed, and 
that we may take our proper place among those 
sister institutions whose own achievements provide us 
with the very reason for our existence. 


a distinguished company 

“We have with us tonight a very distinguished 
company of guests. There are the Institution’s guests, 
there are the prize-winners, members’ personal guests, 
and my own personal guests. We are delighted that 


they have accepted our invitations and sincerely hope 
that they will enjoy their evening with us. I cannot 
possibly refer to them by name and it would be 
invidious to make exceptions. 


I should just like to say how sorry I am that 
one of our friends— one I have met since I came 
into this office — was not able to accept our invitation 
— Mr. McCullough, Her Majesty’s Chief Inspector 
of Factories. It is very important.that a production 
engineer should have good relationships with Mr. 
McCullough and I am pleased to tell you that he 
and I are getting on famously. In fact, he has already 
told me that my after-dinner speeches remind him 
of the engraved drawings of Highland cattle which 
invariably decorated the lodgings he occupied when 
he was an apprentice. 

“The simile seemed to me a little incongruous and 
I asked him to explain it. He recalled that those 
drawings usually showed a wild expanse of moorland 
with two or three huge shaggy beasts in the fore- 
ground, each with great spreading horns. He told 
me : ‘ Your speeches are like that — a point here and 
a point there and an awful lot of “bull” in between.’ 
(Laughter.) 1 hope you have noticed that, like all 
good technologists, I quote my sources and, like a 
good manager, I give credit where it is due. 

“Our guest of honour is Sir Charles Goodeve. He 
came to University College, from Manitoba Univer- 
sity, in 1927. During the war he served in the Royal 
Navy and it was he who was largely responsible for 
the defeat of the magnetic mine. From 1942 onwards 


he was in effective control of the whole research and 
development programme of the Royal Navy; and it 
was for services in that connection that he received 
not only his knighthood, but the United States award 
of the Medal of Freedom with Silver Palm. 
(A pplause.) By the way, the story is very well told in 
a book, ‘The Secret War’, by Gerald Paul, which I 
commend to all who have not already read it. 

“ Sir Charles became Director of The British Iron 
and Steel Research Association in 1945, and under 
his guidance co-operative research in the iron and 
steel industry has developed on a broad front. As a 
member of the Council of The Faraday Society he 
played a part, in 1948, in the Conference on the 
Physical Chemistry of Processed Metallurgy—what- 
ever that might be! (Laughter.) 

“What I find particularly interesting is that he 
was largely instrumental in setting up the Operational 
Research Group which, as I am sure most of you will 
agree, holds tremendous possibilities for the future. 
He played an influential part in the application of 
this type of work to peacetime problems. He is a 
member of the Parliamentary and _ Scientific 
Committee, having been its Chairman in 1952, and a 
member of the Scientific Advisory Council of the 
Transport Commission. He is Past Master of the 
Worshipful Company of Salters and Vice-President 
of The Iron and Steel Institution. 

“T have much pleasure in proposing the health of 
our guests, coupled with the name of Sir Charles 
Goodeve.” (Prolonged applause.) 


Sir Charles Goodeve, in response, said : 

“First of all, I would like to thank you, Mr. 
President, for your remarks. I cannot begin to 
compete with your Latin quotation. I can only quote 
the trade union official who, on being challenged to 
give a Latin quotation, ended his speech with the 
words: * [llegitimo non carborundum’. (Laughter.) 
Ah, I see that we all went to the same school of 
classics and that no translation is needed. 

“There comes a time in any well-organised dinner 
when one of the guests has the privilege of getting on 
his feet and trying to say what the guests feel about 
their hosts. Mr. President, in a nutshell, we as your 
guests are feeling fine. We are feeling full of appre- 
ciation for your having us here tonight, full of 
appreciation of the good food and wine, and full of 
admiration, too, for the excellent organisation of 
your Secretary and others which has led to all this 
pleasure. To use an Irish-ism— ‘I feel very much 
more like I do now than I did when I came in’. 
(Laughter.) 

“T believe the country as a whole is feeling rather 
fine — rather prosperous — these days. We in Great 
Britain have ‘never had it so good’. The steel 
industry is breaking records; the motor industry is 
breaking records; on the Stock Exchange share 
values have reached an all-time high and are still 
rising, and we have a state of relative political 
stability. 
opvortunities and responsibilities 

“One of the things which I find encouraging is 
that we seem to be waking up a little to the oppor- 
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tunities and responsibilities that we have in this island 
country of ours. We see something being done about 
new roads — and for the first time. This is the first 
speech in which I have been unable to say that we 
were the only civilised country in the world without 
a fly-over. We are getting new buildings and taking a 
serious interest in technical education — largely, 
perhaps, under threats, but nevertheless we are doing 
it. And your Institution, as you have heard from your 
President, is playing a key part in education in its 
own field. In addition, science, in the guise of 
operational research, has penetrated rather deeply 
into production engineering. 

“To me, one of the most exciting things at the 
present time is the emphasis that is being placed on 
the training of managers — existing managers and 
young people who will come along as managers. It 
is no longer an obstacle to have a university degree; 
The Institute of Directors now have members with 
degrees amounting to 14%, and most of these are 
under 25. Times are changing. 

“The important thing is that a proper modern 
education for managers will remove one of the 
greatest obstacles to technical progress in this country, 
in that it will make management less afraid of 
scientific progress. Perhaps ‘afraid’ is not quite the 
right word, but too often managers are full of awe 
of science. The chairman of one of the largest 
organisations in this country goes round making 
speeches about the importance of science, particularly 
to his own organisation. I asked him one why his 
board did not have upon it one single scientist — let 
alone an engineer or production engineer. He was 
filled with horror at the thought. He asked, ‘ What 
would happen if we disagreed with him?’ He had 
put the scientist on such a high pedestal that he 
could not imagine having such a person on his board 
of directors. Only about 1 or 2% of the boards of 
directors in British industry have yet dared to take 


the step of having a scientist on the board. 

“To return to my theme — it is now becoming 
fairly well established that the advance of science 
and technology increases the potential of this island 
country of ours. The more complex manufacturing 
industry becomes, the more advantageous it is to be a 
compact country with access by sea to the whole 
world. Furthermore, with the advance of communica- 
tions and particularly of aviation, we are becoming 
more firmly established as the centre of the world, 
partly because the world is becoming spherical in 
practice. When we were at school, people travelled 
to Japan or Vancouver only by going East or West; 
but now, in consequence of the development of 
aviation, one need only go half the distance by 
travelling Northwards. We in Britain are sitting at 
a centre which is within non-stop air flight of 93°/ 
of the population of the world. 


no obstacle to increased productivity 

“T could go on and enlarge on this and other 
advantages which will accrue to us with time, but I 
want only to emphasise that there is no internal 
problem, no natural or physical obstacle to our 
regaining and retaining the position we held during 
the 19th century, that of an extremely important 
nation. The problem is a problem for ourselves, as 
people, not as a land. There should be no serious 
obstacle to raising our productivity to that of the 
United States where, in most branches of industry, 
productivity is two or three times ours. Indeed, it 
should be possible to ‘double our standard of living 
in 25 years’. 

“In the past I have found some managers and 
economists full of reasons why our productivity 
should be lower than that of the United States. The 
most common reason given was that we had cheap 
labour here and therefore it did not pay to have 
higher productivity. Well, think out for yourselves 








ON FACING PAGE 


1. The principal guest, Sir Charles Goodeve, O.B.E., B.Sc., 
F.R.S., Director of The British Iron and Steel Research 
Association, is received by the President of the Institution, 
Mr. G. Ronald Pryor. 


The remaining photographs show the presentation of the 
Institution aw_rds by Sir Charles Goodeve. The winners are 
on the left in each case. 


2. Lord Douglas of Kirtleside, who received a silver rosebow! 
for his 1959 Lord Sempill Paper. 


3. Professor N. A. Dudley, Member, winner of the first 
presentation of the J. D. Scaife Medal, jointly with 
Mr. W. J. Kease (6). 


4. Mr. Mark Bogod received a Georgian silver loving cup for 
his 1958 George Bray Memorial Lecture. 





5. Dr. J. E. Littlechild was awarded the Institution Medal for 
the best Paper presented by a non-member. 


7. Mr. A. J. Lawrance had the distinction of receiving two 
awards for the same Paper — the Institution Medal for 
the best Paper presented by a Member, and the Hutchinson 
Memorial Award for the best Paper presented by a 
Graduate of the Institution. 


8. Sir Cecil Weir, Past President, received a silver clock and 
two silver ashtrays for his 1958 Sir Alfred Herbert Paper. 


Dr. N. P. Inglis, who presented the 1958 Viscount Nuffield 
Paper, was unfortunately prevented by iliness from 
attending the Dinner to receive his award of a portable 
wireless set. 
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which is cause and which is effect, and you will 
undoubtedly react as I have done. I have not heard 
that argument for some time and I hope I never 
hear it again. (Applause.) 


prosperity with purpose 


“Let us now think for a moment beyond the 
immediate future. Supposing our confidence in a 
rising prosperity is justified and that we do go on 
to higher and higher levels of productivity — what 
are we to do wth this prosperity? Are we going 
to reduce hours of labour so that people become 
bored after a time? Are we to have strikes and un- 
employment, as in the United States of America, or 
shall we just sit down under this prosperity? Life 
would be pretty poor under such conditions. It 
would be rather horrible for most of us if it was just 
full of prosperity and without a real purpose. 


“Now different people have different purposes. 
One of the most common today is to oppose this 
thing called Communism; but we are coming to learn 
that one of the best ways to stimulate Communism is 
to oppose it. In fact, we learn from our children 
that the surest way to stimulate them to do wrong 
is to oppose their doing it. We are also learning that 
this system in which the community takes over the 
making of decisions from the individual — which is 
Communism at its best and in outline — is tolerated 
particularly when the standard of living is rather low. 
Visitors to China today find, for example, exactly the 
situation that was to be found in Russia some 30 or 
40 years ago. Indeed, during the War we, too, allowed 
our Government to make decisions for us in 
situations which were rather difficult. 


“T do not believe that excess community decision 
making, like rationing, will ever survive prosperity. 
I would suggest that prosperity is the best antidote to 
Communism. (A pplause.) 


the answer to the problem 


“Here, then, is our answer to the problem with 
which we will be faced if we become so prosperous 
that we do not know what to do with ourselves. Let 
us export some of our prosperity to those parts of 
the world which are not in quite the same happy 
position as ourselves. Let us export our prosperity, in 
particular, to those parts of the Commonwealth 
which already have the beginnings of political 
systems, which have a decent chance of getting on to 
the right lines. 


“You may say that the export of our prosperity is 
the Colombo Plan — and, of course, it is. But the 
unfortunate thing is that every manager with whom I 
speak on this subject says that that is the job of 
the Government. The only important thought I 
would like to leave with you tonight, if I may, is 
that I do not accept or believe that the Colombo 
Plan is only something for Government. I believe 
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that the job of exporting prosperity to Common- 
wealth countries, countries like India, Africa, 
Pakistan and many others, is the job of every 
manager in this country. I am going to suggest to 
you that once your business is secure, once you have 
undertaken and fulfilled the various tasks which your 
President put before you earlier in his remarks this 
evening, you should get going a production unit — 
not just a selling agency —in some poorer part of 
the world. 


“T suggest that you should do that, not to make 
money, but to make that part of the world more 
prosperous. It means, indeed, that you should take 
your eyes for a moment off the market price of your 
shares (they are probably soaring, anyway) and add 
your bit to the market price of some of the other 
things that we here value—freedom of people 
throughout the world to make their own decisions. 
That is the thing that is in jeopardy. (A pplause.) 

“On behalf of your guests I should like, in con- 
clusion, to thank you, Mr. President and members of 
the Institution, for your kindness in having us, and 
to assure you that as your guests we have all enjoyed 
ourselves very much.” (Applause.) 


Mr. H. W. Bowen, O.B.E. (Chairman of Council), 
said : 

“My duty is an easy one: to thank Sir Charles 
Goodeve for coming here tonight and giving us the 
pleasure of his presence, for his excellent speech and, 
furthermore, for kindly presenting the awards. 


“T must say something, too, about our President. 
We have heard it said, sometimes, that production 
engineers, though they may be very distinguished 
people, have very little wit even if they have a lot 
of production imagination. Our President has shown 
that besides imagination a production engineer can 
have plenty of wit, too. 


“T have known Sir Charles for some time. He 
came to us from Canada. I am not a Canadian, 
although I spent 14 years of my early life in Canada 
and am a graduate of a Guild. 


“Canada is one of the finest countries on God’s 
earth. Sir Charles has been of great help to this 
country. He was one of the principal brains in sub- 
marine warfare and the fact that we won the 
War was largely due to the faculties and brains of 
people like Sir Charles. In him we have one whom 
we honour not only as a guest, but as one who played 
a great part in saving the very life of this country — 
and let us make no mistake about that. 


“Sir Charles is quite right in saying that we must 
strive to get more and more engineers on to our 
boards. We are grateful to him for saying that, we 
are grateful to him for coming here this evening and 
for his excellent and witty speech —and we thank 
our President, too, for showing that a production 
engineer, also, can have wit. (A pplause.) 


The proceedings then terminated. 
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PRESENTATION TO MR. R. A. BANKS 


At the Royal Institution, London, on 10th 
December last, Mr. R. A. Banks, Director in charge 
of Group C (Ammonia and Agriculture), Imperial 
Chemical Industries Ltd., was presented with a silver 
cigarette box for his 1959 E. W. Hancock Paper, 
“Human Relations in Industry”. The Paper was 
given to The Institution of Production Engineers at 
the University of Bristol on 12th October, 1959. 





The photograph shows Mr. Banks (second from left) 

receiving his award from the President of the Institution, 

Mr. G. Ronald Pryor. Also in the group are Major-General 

K. C. Appleyard, C.B.E., Past President (extreme left); 

Mr. H. G. Gregory, Immediate Past Chairman of Council 

(extreme right); and Mr. W. F. S. Woodford, Secretary to 
the Institution. 


CAREERS FESTIVAL AT BIRMINGHAM 


An audience of over 650 young people heard 
Mr. Harold Burke, Vice-President of the Institution, 
speak on “Careers in Production Engineering” at 
The Midland Institute, Birmingham, on Ist January 
last. 


Mr. Burke was taking part in the Careers Festival 
which was organised by the City of Birmingham 
Education Department, through their Youth Employ- 
ment Committee, in order to supply information to 
young people who have reached the stage of choosing 
a career. 

The Institution also had on display a stand, 
showing by the use of photographs and diagrams the 
possibilities of a career in production engineering. 


It is estimated that the attendance at the Festival 
was over 8,000. 








SIR WALTER PUCKEY IN INDIA 


Sir Walter Puckey, Past President, has recently 
returned from a three weeks’ tour of India, where 
he attended the International Science Congress and 
visited a number of educational establishments in 
an advisory capacity, at the invitation of the 
Government of India. 

Sir Walter was accompanied by the Institution’s 
Education Officer, Mr. F. W. Cooper. 

(A report of the Productivity Project organised in Calcutta 
last year by The Institution of Production Engineers and the 
Indian Institute of Personnel Management, in co-operation 
with the Productivity Centre of the Government of India, 
appears overleaf.) 


SHREWSBURY DINNER - DANCE 


The seventh Annual Dinner-Dance organised by 
the Shrewsbury Section was held on Friday, 13th 
November, 1959, but the choice of date in no way 
impaired the success of the function. 





This photograph of the principal guests with their hosts 
includes (left to right): Mr. W. M. Buchan, Section Hon. 
Secretary; Mr. H. Tomlinson, Midlands Regional Chairman; 
Mr. S. L. Robinson, Section Chairman; Mr. G. Deane, Section 
Vice-Chairman, with Mrs. Deane; the President of the 
Institution, Mr. G. Ronald Pryor; the Institution Secretary, 
Mr. W. F. S. Woodford; Mrs. H. Bainbridge; and Mr. H. 
Bainbridge. 


During the evening the President presented to Mr. 
Bainbridge, who is a founder member of the Section 
and has also served on the Council of the Institution, 
a Life Membership Certificate from the Section 
members. In making the presentation, Mr. Pryor 
recalled the long and valued service given to the 
Section, and to Institution affairs generally, by Mr. 
Bainbridge. 
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HONOURS 


The Institution offers warm congratulations to the 
following members whose names appeared in the 
New Year Honours List : 


C.B.E. 
Mr. S. Green, Member, Managing Director, 
Remploy Ltd. 


M.B.E. 
Mr. A. G. W. Cannon, Associate Member, 


Divisional Manufacturing Manager, A.E.I. Ltd., 
Rugby. 


SOUTH EASTERN REGION DINNER - DANCE 


The Annual Dinner-Dance of the South Eastern 
Region, which took place at the Savoy Hotel, 
London, on 27th November last, was as usual a well 
organised and most enjoyable function, which was 
attended by over 350 members and guests. 


The photograph shows (from left to right) the Regional 

Chairman, Mr. A. L. Stuchbery; Mrs. Stuchbery; and the 

President of the Institution, Mr. G. Ronald Pryor, at the 
reception. 








PRODUCTIVITY PROJECT IN CALCUTTA 


The Institution of Production Engineers, together 
with the Indian Institute of Personnel Management, 
organised a Productivity Project in co-operation with 
the Productivity Centre of the Government of India, 
in Calcutta last year. The inauguration, by Sir Biren 
Mukherjee, was held on 6th April, 1959, in the 
India Exchange, Calcutta with an attendance of 
over 400; 14 of the leading Companies in Calcutta 
participated in this Productivity Project, which 
officially commenced on 6th April and terminated 
on Ist June. The Project included a full-time course 
in Work Study, together with evening Personnel 
Management seminars, Labour seminars, a course 
for Supervisors and Foremen, and a Joint Labour 
Management session. 


The staff conducting the course were provided by 
the Productivity Centre of the Government of India 
and included senior members of the I.L.O. 
Productivity Mission and National Productivity 
Council. Mr. Mankiker, the Chief Advisor of 
Factories, Government of India, and Head of the 
Productivity Centre, was responsible for the provision 
of the staff. 


At the conclusion of the course, a function was 
held in the India Exchange where diplomas were 
presented to the participants. On this occasion the 
Local Productivity Council of Calcutta was 
inaugurated, and the Minister for Commerce and 
Industries, West Bengal Government, was the chief 
guest. 


Mr. T. R. Gupta, the Chairman of the Calcutta 
Section of the Institution of Production Engineers, 
is the Secretary of the Local Productivity Council, 
on which Mr. B. F. Goodchild, of the Calcutta 
Section Committee, also serves. It is the 
intention of the Calcutta Section of The Institution 
of Production Engineers, together with the 
Indian Institute of Personnel Management, with the 
co-operation of the Local Productivity Council, 
to introduce a follow-up procedure on_ the 
Productivity Project, and also to continue organising 
suitable courses so that the very many firms in and 
around Calcutta are able to derive the benefits of 
introducing methods to increase their productivity. 


The Calcutta Section has in the past few months 
formed a library of publications connected with 
engineering and production engineering subjects, and 
these will be available to members of the Calcutta 
Section in the Reading Room provided by the 
Calcutta Technical School. It is hoped in this 
manner to stimulate the interest of the junior 
members of the Section, and senior members will be 
available on certain evenings in the week in the 
Calcutta Technical School to provide guidance. 
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Mr. R. W. Brocklehurst, Member, has been 
promoted to thé post of General Superintendent of 
The English Steel Forge and Engineering Corpora- 
tion Ltd., Sheffield. 


Mr. E. H. Y. Burden, Member, has been appointed 
Manager of the Industrial Hydraulics and Sheet 
Metal Division of The Plessey Co. Ltd., at Cheney 
Manor, Swindon. The Amar Tool and Gauge Co. 
Ltd. will also be grouped with these two divisions for 
administrative purposes, and this company will also 
come under Mr. Burden’s management. He is a 
past Chairman of the Institution’s Bombay Section. 


Mr. James France, Member, Member of Council, 
has resigned his position as Head of the Department 
of Industrial Engineering, 
Loughborough College of 
Technology, which he 
founded five years ago, in 
order to accept an invitation 
to join the Board of 
Directors of Paton, Calvert 
& Co. Ltd., Liverpool, as 
Works Director. He is a 
member of the Finance 
and General Purposes 
Committee, the Education 
Committee and the Leicester 
Section Committee, as well as being Chairman of the 
Joint Examinations Board and the Joint Committee 
for Higher National Certificates in Production 
Engineering. He was formerly President of the 
Birmingham Section, Chairman of the Liverpool 
Section, and Honorary Secretary of the Birmingham 
and Leeds Sections. 


Mr. N. B. Hope, Member, has relinquished his 
position with Automatic Telephone & Electric Co. 
Ltd., and has been appointed Assistant Managing 
Director of The Triangle Valve Co. Ltd., Wigan. 


Mr. R. J. Hunt, Member, has been appointed 
Superintendent of the Forge Department of The 
English Steel Forge and Engineering Corporation 
Ltd., Sheffield. 


Mr. W. G. A. Jenkins, Member, has been elected 
to the Board of Edgar Allen & Co. Ltd., Sheffield. 
Since 1955 Mr. Jenkins has been Personal Assistant 
to the Chairman and will continue in that capacity 
for the time being. 


Mr. H. C. Knott, Member, present Chairman of 
the Manchester Section, has recently been appointed 
to the Board of his firm, Yates Duxbury & Sons Ltd., 
Bury. Mr. Knott, who is General Manager of the 
parent company, already holds directorships of some 
of the subsidiary companies. 





news of members 





Mr. E. Levesley, Member, has been appointed 
Superintendent of the Machine Shops of The English 
Steel Forge and Engineering Corporation Ltd., 
Sheffield. Mr. Levesley serves on the Council of the 
Institution. 


Mr. C. W. McDonald, Member, has relinquished 
his position as Director and Works Manager of 
Messrs. Guy Motors Ltd., Wolverhampton, to take 
up the duties of Production Manager at Messrs. 
Villiers Engineering, Wolverhampton. 


Mr. H. P. Mott, Member, has been appointed an 
Associate Director of Lansing Bagnall Ltd., Basing- 
stoke. Mr. Mott is Chairman of the Southern Region 
of the Institution. 


Mr. G. A. W. Morgan, Member, has recently 
received the Insignia Award in Technology of The 
City and Guilds of London Institute. 


Mr. R. L. Paice, Member has been appointed a 
Director of Brookhirst Igranic Europe, S.A., of 
Brussels. Mr. Paice was for many years Sales Director 
of Igranic Electric Co. Ltd., Bedford, and during the 
early part of 1959 he was appointed Sales Consultant 
to Brookhirst Igranic Ltd., London, Bedford and 
Chester, a position which he retains at the present 
time. 


Mr. R. Ratcliffe, C.B., M.B.E., Member, has been 
appointed Controller, Royal Ordnance Factories, by 
the Secretary of State for War. Mr. Ratcliffe is Past 
Chairman of the Institution’s Education Committee, 
and a serving member of the Conference Organising 
Committee. 


Mr. H. A. Richardson, Member, has been 
appointed an Associate Director of J. E. Shay Ltd., 
Basingstoke. 


Mr. C. F. Rose, Member, has been appointed 
Mechanical and Electrical Engineer (Development), 
Eastern Region, British Railways. 


Mr. Harold L. Madeley, 
Associate Member, Produc- 
tion Manager at Hoover 
Limited’s Perivale factory 
group, has been presented 
by the Company with a 
gold watch on __ the 
completion of 25 years’ 
service. Mr. Madeley serves 
on the Institution’s Hazleton 
Memorial Library Com- 
mittee, of which he is a 
Past Chairman, and was a 
member of the Materials Utilisation Sub-Committee. 
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Mr. E. L. Talbot, Associate Member, has taken 
up the post of Lecturer in Mechanical Engineering at 


South Dorset Technical College. 


Mr. P. Titmuss, Associate Member, is now on 
the staff of PERA as a Senior Engineering Lecturer. 


Mr. A. H. L. Trapnell, Associate Member, 
Admiralty, has been appointed Chairman of the 
Drawing Procedure Sub-Committee of the Ministry 
of Defence Engineering Standards Co-ordinating 
Committee, to review Defence Specification DEF-33, 
The Preparation of Drawings for Service Equip- 
ments. 


Mr. A. D. Turner, Associate Member, has been 
appointed Managing Director of all group com- 
panies of The Crittall-Aquafont Group Ltd. 


Mr. H. P. Warmer, Associate Member, has been 
transferred from the English Electric Co. Ltd, Staf- 
ford, to the English Electric Co. Ltd., Rugby, where 
he is now Assistant to the Chief of the Pre-Cost 
Department. 


Mr. John H. Wilkinson, Associate Member, has 
relinquished his position as Chief Designer to Messrs. 
C. B. Powell Ltd., Hove, and is now Senior Designer 
of Machine Tools with High Precision Equipment 
Ltd., Bletchley. 


Mr. D. W. Pickston, Graduate, who has been 
General Manager of E. Hillier & Son (Engineering) 
Ltd., Reading, for nearly three years, has been made 
a Director of the firm, and also of its associated 
Company, Sheet Metal Components Ltd. 





ASSOCIATE MEMBER’S ACHIEVEMENT 


Mr. A. J. Sanders, Associate Member, has been 
awarded a Spencer Travelling Scholarship, which 
carries with it a grant 
of £400. The award is 
made under the City of 
Coventry scheme 
for Spencer’s Industrial Arts 
Trustees Scholarship. 

Mr. Sanders, who is 30 
years of age, is Project 
Development Engineer with 
Standard - Triumph Group 
Services Ltd., Coventry, and 
plans to commence the 
Scholarship this year with 
visits to industries in Germany, Sweden, France and 
Holland. 





Mr. Eric Reynolds, Graduate, has been trans- 
ferred from Ericsson Telephones Ltd., at Beeston to 
their factory at Sunderland, to become Technical 
Adviser to the Branch Manager. 


Mr. J. K. Sagar, Graduate, on completing his 
National Service, has taken up an appointment with 
R. A. Lister & Co. Ltd., Dursley, Gloucestershire. 


Mr. E. S. Slater, Graduate, is now with Joseph 
Lucas (Gas Turbine Equipment) Ltd., as a Develop- 
ment Engineer. 








DIARY DATES FOR 1960 


The 1959 Viscount Nuffield Paper, at the Rankine Hall, Institute of Engineers 


Speaker: Dr. C. Timms, M.I.Prod.£., National Engineering Laboratory. 


Subject : “Recent Developments in Spur and Helical Gears ” 


Theme: “The Production Engineer in a Changing Economy ” 


Sixth Conference of Engineers Responsible for Standards, at the Connaught 


Summer Meeting, at the Festival Hall, London, preceded by The 1960 Viscount 


Nuffield Paper, at The Royal Institution, London (see Journal Supplement). 


MARCH 17 ... 

and Shipbuilders in Scotland, Glasgow. 
APRIL 23 North Midlands Regional Conference, Derby 
MAY 11 

Rooms, London. 
JUNE 27 
AUGUST 24 - 28 


Summer School, at The College of Aeronautics, Cranfield. 


Subject : “Machine Tool Control Systems ” 


OCTOBER 19-22... 


National Conference, at Brighton. 


Theme: “Modern Trends in the Manipulation of Metals ” 


NOVEMBER 2 
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Annual Dinner, at the Dorchester Hotel, London. 
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Hazleton Memorial Library 





ADDITIONS 
REVIEW 





Members are reminded of the following Library rule, which is frequently ignored : 


“ The initial loan period is one month, and borrowers may keep books and 
periodicals for further periods of one month, if they ask the Librarian, and if 
no other borrower wants them. Applications for renewal may be made by 


post or telephone.” 


Badger, Alfred B. “ Man in Employment” (The funda- 
mental principles of industrial relations.) London, Barker, 


1958. 320 pages. Tables. 25s. 


This is a comprehensive book on the subject of industrial 
relations, and according to Sir Thomas Williamson, 
“never has so much information, facts, opinion and 
comments been harnessed in cone publication”. Dr. 
Alfred B. Badger has taught in schools and universities, 
and has held for many years responsible executive 
positions in this field in private and nationalised 
industries as well as in central and local Government. 
Contents, int. al., gives information about British Trade 
Unionism — Collective bargaining — Strikes — Wage 
rates — Work study — Accident prevention — Pensions 
— Man-power — Labour shortage —- Automation 
Education in an industrial civilisation —- Management 
training — Attitude to work. 


Business Computer Symposium, Olympia, London, 1958. 
Papers presented. London, Pitman, 1959. 846 pages. 
Diagrams. 75s. 


The Business Computer Symposium was held in con- 
nection with the first British Electronic Computer 
Exhibition organised by the Electronic Engineering 
Association and the Business Equipment Trades 
Association. Twenty-three Papers are here published, 
together with the discussions which followed their 
presentation. The emphasis is on practical applications. 
Most of the authors relate their experiences of computers 
in their own companies. 

Contents: Opening address (The Earl of Halsbury) - 
Payroll and production applications (N. C. Pollock, 
Stewart & Lloyds)—The computer as an aid to production 
management (J. W. Grant, British Tabulating Machine 
Co.) — British computing services (Derek Wragge Morley, 
Scientific Correspondent, Financial Times) — Large-scale 
file maintenance (D. G. Pedder, Radio Rentals) — The 
planning of tubing manufacture using an IBM 650 
computer (R. G. Hitchcock) — Public utility accounting 
(G. Sherlock, South Western Gas Board) Electronic 
data processing in the nationalised industries (Dudley W. 
Hooper, National Coal Board) — Inventory control, 
accounting and payroll (A. Bradley, Ford Motor Co.) — 
Production control by buying computer time (R. B. 
Baggett, John White & Sons; and G, M. Davis, English 
Electric Company, Computer Division) Accounting 
for farmers’ sugar beet production (J. P. Lawler, Irish 
Sugar Co.) — Electronics in banking (L. Temple, London 
Clearing Bankers’ Electronics Sub-Committee) —_ A case 
study in the application of an EMIDEC electronic data- 
processing system (D, A. Greensmith, Boots Pure Drug 
Co.) — The practical application of a small commercial 
user (D. L. Rowlands, A. C. Nielson Co.) — Techniques 
for analysis of a family expenditure survey on a com- 
puter (M. A. Wright) — A review of automatic data- 
processing in Government departments, May, 1958 
(J. H. H. Merriman, O. & M. Division, Treasury) — 
Electronic computers, a practical application (J. F. Body, 
Newton Chambers Ltd.) — The application of linear 


programming to the design of animal feeding stuffs 
(A. Muir, J. Bibby & Sons Ltd.) — Integrating the 
procedures of an insurance office. (K.-E. Schang, Trygg- 
Fylgia Insurance Companies Group, Sweden) — The 
approach to EDP of a large user (S. G. Furniss, I.C.L. 
Ltd.) — Analysis of sales statistics (C. A. Wilkes, I.C.I. 
Ltd., Dyestuffs Division) — Electronic data processing 
(A. J. Brockbank, Glaxo Laboratories Ltd.) Wages 
accounting (W. H. Sargent, British Railways, Western 
Region) — Computers and operational research (D. G. 
Owen, United Steel Companies Ltd.). 


Greenwood, Douglas S. (editor). ‘“* Product Engineering 
Design Manual.” New York, Toronto, etc., McGraw-Hill, 
1959. 342 pages. Illustrated. Tables. 


This comprehensive work on machine design includes 
detailed sections on accessories, assembly, clutches, 
couplings, bearings and mounts, control and measurement 
devices, dimensions and _ design, drives, electrical, 
electronic and magnetic components, mechanical move- 
ments and linkages, miscellaneous design aids, shaft 
seals, springs, welding and brazing. The book has 
— illustrations, formulae, tables and_ reference 
charts. 


Halford, D. R. C. “ Differential Costs and Management 
Decisions.”” London, Pitman, 1959. 115 pages. Diagrams. 
15s. 


This book sets out to give an authoritative ruling on the 
different methods used in obtaining cost information for 
management. Mr. Halford argues for a practical system 
“based on the way costs actually behave”, and 
demolishes the idea that the choice between full costs, 
standard costs, policy costs, marginal costs, “is a matter 
of personal taste, and shows the peculiar results that 
spring from neglecting the implications of the cost 
structure’. It is not a textbook for cost accountants but 
a useful guide to managers. 


Hunt, K. H. ** Mechanisms and Motion.” London, English 
Universities Press, 1959. 114 pages. Diagrams. 2\s. 


This book forms part of the General Engineering Series 
edited by Professor D. G. Christopherson, of which this 
volume is the second. It is a series of textbooks for 
Engineering Degree students, and this volume presents 
the fundamentals of the theory of kinematics. Contents 


include: Vector methods in kinematics — General 
motion of rigid bodies — Hinged plane mechanisms, 
velocity and acceleration — Degrees of freedom of rigid 
bodies and constrained plane motion — Plane 
mechanisms with sliding and higher pairs — Space 
mechanisms — Further kinematics of plane mechanisms. 
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McCracken, Daniel D. (and_ others). 


Livesley, R. K. “* An Introduction to Automatic Digital 


Computers.” Cambridge, University Press, 1957. 53 
pages. Illustrated. 8s. 6d 


This work is written mainly for engineers and others who 
might “otherwise become involved in tediously long 
calculations”. It is an introductory work and describes 
the capacities of computers. The emphasis is on the 
application of computers to routine work rather than to 
research. The book is based on a course of lectures given 
at Manchester in 1954 to post-graduate apprentices of 
the Metropolitan-Vickers Electrical Co. Ltd. 


* Programming 
Business Computers ”* by Daniel D. McCracken, Harold 
Weiss and Tsai-Hwa Lee. New York, Wiley; London, 
Chapman and Hall, 1959. 510 pages. Diagrams. 82s. 


Principles of programming and coding are explained in 
detail, with examples. The examples are written in terms 
of a hypothetical computer, which is a compilation of 
the features of many machines. The authors claim that 
the reader who understands the principles which are 
presented in terms of this computer will have no diffi- 
culty in applying them to real machines. There is a 
glossary of computing terms and a bibliography.” 


Montgomerie, G. A. “ Digital Calculating Machines and 


their Application to Scientific and Engineering Work.” 
London and Glasgow, Blackie, 1956. 262 pages. 
Illustrated. Diagrams. 30s. 


In his introduction the author defines information pro- 
cessing systems as devices which receive information from 
some source at their input, change the information in 
some manner, and supply corresponding information at 
their output. In an approximate way a calculating 
machine may be defined as an information processing 
device which deals primarily with numerical information 
and which is primarily concerned with carrying out 
arithmetical operations on this information, but the 
author does not claim that this is a rigidly logical 
definition. The difference between a continuous or 
analogue computer and a discrete or digital computer 
lies in the form in which the information is stored and 
presented. The author classifies digital machines into 
four groups: 


Group 1. Machines with limited storage capacity for 
words of all types (e.g. desk type calculators) ; 

Group 2. Machines with extended storage capacity for 
numbers but not for instructions (e.g. punched card 
accounting systems) ; 

Group 3. Machines with limited storage capacity for 
numbers, but with extended operating capacity 
(machines of this Group are usually special purpose 
machines) ; 

Group 4. Machines with extended capacity for both 
storage and instructions (e.g. the large electronic com- 
puting machines). 


This book serves as an introduction to machines of the 
digital type, and provides numerous illustrations of the 
equipment available and detailed examples of how it is 
used. 

Contents: Introduction Key-responsive adding 
machines (Group 1) — Four-rule machines, lever 
set, hand operated (Group 1) — Four-rule machines, 
key set and electrically operated (Group 1) 
— Four-rule automatic machines (Group 1) 
Computing with four-rule machines — Punched card 
machines (Group 2) — Special purpose machines 
(Group 3) — Universal sequence-controlled machines 
(Group 4) — Electronic sequence-controlled machines 
(Group 4) — Programming of sequence-controlled 
machines. 
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enry Wiggin & Co. Ltd. 


Moore, Franklin G. ‘* Production Control.” 2nd edition. 


New York, London, McGraw-Hill, 1959. 662 pages. 
Illustrated. 


Although completely rewritten and expanded the second 
edition continues the threefold objective of the first 
edition: describes the work of controlling production, 
compares methods, and analyses methods to be used in 
particular situations. The new material includes two 
chapters on operations’ research, a descriptive 
account of learning curves and their applications to 
schedule making. The role of the computer as a produc- 
tion aid is stressed in the new edition in a manner that 
was unnecessary at the time of the appearance of the 
first edition. Once more the main pattern of the book 
follows the division of manufacturing into intermittent 
and continuous manufacture. The bibliography is a 
special feature for further study of present thought upon 
this subject. 


** Wiggin Nickel Alloys 
v Caustic Alkalies.”” Birmingham, The Company, 1958. 
51 pages. Illustrated. Diagrams, Tables. 


This publication describes the properties of the high- 
nickel alloys used in the construction of plant handling 
caustic soda and illustrates some typical applications. 
Contents: Caustic soda solutions below about 

concentration — Caustic soda solutions in the region of 
30% -55% — Caustic soda concentrations in the region 
of 55% -75% — Caustic concentrations exceeding about 
75% — Other alkalies — Industrial applications in 
caustic soda manufacture, in continuous production of 
anhydrous caustic soda, in caustic fusions—-Transportation 
— Viscose rayon — "Soap manufacture — Pulp and 
paper — Petroleum refining — Caustic descaling. 


‘Human Engineering” by Ernest J. McCormick. New 


York, McGraw-Hill, 1957. 467 pages. Diagrams. 64s. 


American textbooks can be divided into two distinct 
classes : 

1. those which are packed full of nothing; and 

2. those which are bursting with just the information 

required on a particular subject. 
‘“Human Engineering’’ comes in the second category 
with a vengeance. Not a single word is wasted in its 
467 pages. 

The book is divided into logical sections. It starts with 
an introduction which explains what is meant by the 
subject, concluding with a short summary and _ biblio- 
graphy —- all chapters end with this feature. 

The next section covers the subject of i and all that 
that implies. Various chapters are headed 

Light and Seeing ; 
Illumination ; 
Visual Displays and Colour. 

Following this is a section dealing with sound — again 
divided up into chapters on various aspects of this 
subject. 

Environment is the next subject studied. The last 200 
pages are devoted to physical and mental characteristics 
of human beings such as body orientation, motor 
activities, space requirements and relation of bodies to 
equipment they are using — in the last case, even factory 
layout is considered a part of this subject. 

There are so many references to work carried out in 
various fields of human activity it is difficult to believe 
they are all sound. The author, however, appreciating 
this point, quotes numbers of people taking part in 
experiments and the values he places on the results, 
bearing in mind the conditions under which the work 
was Carried out. 

I found this book of great value, very well written and 
consider that it is a valuable work to any student or 
practitioner of ergonomics. R.E.M. 
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j TROJAN LTD 


CHOOSE 


‘ILOCUT™ 


NEAT CUTTING OILS 


“TROJAN” the go-ahead vehicle manu- 
facturing concern have recently added yet 
another revolutionary unit to their range— 
the “AIRATOR”, a versatile agricultural appliance _ 
for hay or grain drying and many other forms ‘ 4 alll 
ai 
. 


of crop conditioning and farm work. Like so many 


ia 


other progressive engineering organisations Trojan 

Limited depend on “1LocuT” Cutting Oils for excep- : 
tional surface finish and long tool life. 

“Cutting and Metalworking Oils” is the title of a compli- 
mentary book which points the way to increased efficiency and 
substantial economies in drilling and cutting operations. May we 
send you a copy? Better still, may our technical engineer call to 


discuss your production problem? 
A 6-Spindle Acme Gridley with Auto Fulcrum Pin— 
one of many machines at Trojan’s Croydon Works kept at peak 
cutting performance with “I1LOCUT”’ neat cutting oil. 


WAKEFIELD-DICK INDUSTRIAL OILS LTD 4 member of the Castro! Group of Companies 


CASTROL HOUSE, MARYLEBONE ROAD, LONDON, N.W.! 
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There’s talk of Sykes 


in the cafes and bistros 


A planning engineer from the Continent recently flew 
over to visit Sykes’ factory at Staines. His purpose ? 
To obtain urgently needed information for the plans 
of a new factory his firm was building for the production 
of gears for small and medium cars. 

He needed estimates for the type, quantity, and cost 
of machine tools and equipment, plus details of the yearly 
cost of tooling, factory arrangement, floor-to-floor times, 
floor space, and type of labour required —all of it calcu- 
lated to produce a predetermined efficiency at set 
production rates. 

It is doubtful whether he could have found better 
qualified advisers anywhere in the world than Sykes. 
Not many production engineers are in a position to solve 


problems connected with transmissions and gearing. 


Years of experience in producing gear generating 
equipment — hobbers, shavers, shapers, and cutters —have 
given Sykes a fund of expert knowledge which few 
can equal. 

Within three weeks of the arrival in this country of 
a somewhat worried client, Sykes had despatched to the 
Continent a complete production schedule with answers 
to all the problems which the planning of this factory 
had entailed. 

Moreover, a few weeks later—after their client had had 
time to discuss the projected plans with his associates— 
Sykes sent over a technical representative to ensure that 
every aspect of the production problem had been fully 
understood, and all arrangements accurately planned, 


even down to the smallest detail. 


P&, 


Talk to SYKES about gear production 


Ss” 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND and associated companies : Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 


Sykes Machine & Gear Corporation, Newark, NJ, USA - W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 
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Mobil D.T.E. Oils stand 
head and shoulders above 
all ordinary oils. They 
give balanced protection 
and performance that 

no oil on the market 
today can equal. 
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Mobil D.T.E. Oils give | 
you the following 
advantages: 
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Mobil 
D.T.E. Oils 
for 
protection 
and 
performance 


ASK THE MAN 
FROM MOBIL ABOUT 
BALANCED OILS 


Our representative will give you 
the facts—the facts about the 
performance of Mobil D.T.E. Oils 
in comparison tests with other 
well-known hydraulic and 
circulating oils. Ask the man 
from Mobil to call and explain 
how Mobil D.T.E. Oils can lower 
costs and improve production. 
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ECONOMY, SERVICE 
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Right-Angle Chucking 
Lathe 


for fast, accurate 
face contouring 


The 








A series of lathes built in three sizes. Hydraulic copying with 
the slides at 45° and the ability to perform cross-centre 
facing allow workpieces to be machined at one setting which 
would be impossible otherwise. Tool slides have full travel 
to front and rear of the spindle providing the equivalent of 
two-way copying. Feed continues in the same direction when 
the spindle is reversed. A separate reverse to the feed is 
provided for use when required. 


A constant cutting arrangement can be incorporated so that 
as the tool approaches the centre the speed of the spindle in 
r.p.m. automatically increases. 


Maximum diameter admitted 24”, 36” or 48”. 


Write today and ask for a catalogue describing this Swift Lathe. 





GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 
Member of the Asquith Machine Tool Corporation 





Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 





KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Centra/ 0922 
$228 
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with combined Multi - Tool 


and Copy Turning Features 





This MAXIMINOR with both Multi-Tool and Copy 
Turning Features enables the advantages of these two 
techniques to be applied to production in one Automatic 
Cycle of operation. Automatic Handling Equipment can 
also be fitted. The close-up view shows the copy turning 
slide in the right foreground, the multi-tool slide at the 
rear, and a blank workpiece about to be inserted DRUMMOND BROS. LTD. 
between centres in place of the machined component. GUILDFORD - ENGLAND 


. ‘ Member of the Asquith Machine Tool C ti 
Write today for full details of this machine. nantatins eit nial nae 


Sales and Service for the British Isies 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 
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KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
D349 
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YOUR CHOICE 


the comprehensive 


COTES ranze otters 


the choice of 23 general purpose 
MILLING MACHINES 


THROUGH 














controlling a fluid power 








Manufactured by the Makers of Fine Machine Too/s 


WIS 


MUCH PARK STREET . COVENTRY 
Telephone: Coventry 63091-2 


BY HAND 

BY FOOT 

BY PUSH BUTTON 
BY CAM 

BY SOLENOID 


ENT 


Perfect control, efficient, economic and 
utterly dependable right from the moment 
it is installed and throughout the life of 
the machine to which it is fitted. 

That is the secret of RED RING 

success, RELIABILITY. Many hundreds 
of Control Valves, hand, foot, electric 
and cam operated available from 

stock. Cylinders from 1”—14’ dia. 

for every purpose. 


Designers and engineers 
are invited to send for our 
comprehensive catalogues. 
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POWER INDEXING 


WITHOUT STOPPING — 
ine MACHINE SPINDLE (CHUCKS 


CHUCKS CAN BE FITTED TO 
EXISTING MACHINES 








e The chuck is opened and closed by 
power as in a conventional air 
chuck. 


e Indexing is controlled by a 
hand valve, a foot valve or 
a push-button valve 
operated automatically 
by the turret slide. 


e The workpiece is indexed 
progressively in 90° 
steps. 


e Indexing time is less 
than one second. 


e Accuracy of index is 
within -015” at a 12’ 
radius. 


e The lock is sufficient 
for all normal duties. 


e The air cylinder which is 
carried on the back of 
the machine spindle is fitted 
with a four-way running joint, 
two leads being used for opening 
and closing the chuck and two 
for operating the indexing mechanism. 


e The equipment can be operated at spindle 
speeds up to 1500 r.p.m. 


e Gripping power sufficient for the machining of steel fittings. 
e Works air line pressure of 85 lb./sq. inch is normally used. 
e Valve gear will be supplied to customer’s requirements. 


LONDON OFFICE 


_ ASSOCIATED BRITISH MACHINE JOHN LANG & SONS ma 


TOOL MAKERS LIMITED 


17 GROSVENOR GARDENS swi JOHNSTONE RENFREWSHIRE SCOTLAND 


Telephone: Johnstone 400 Telegrams: ‘‘ Lang Johnstone ’”’ 








L221-EI 
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27% in dia.-75 Carbon Steel, 
En.42. Tungsten Carbide and 
H.S. Steel Cutting Tools 


























Tool Position | indle alien | ” 
LATHE DESCRIPTION OF OPERATION | 1 RG ye ‘a an 
: : ; Hex. Turret | Cross-slide | R.P.M. | Ft..per Min.| perinch 
Fitted with 12in Tudor 
3-Jaw Chuck 1. Feed to Stop and Start Drill - - - = - iit— | 350 | — Hand 
2. Support and Rough Form bas : - q & (Front 1; 100 | 66 Hand 
Rough Form Head -_~ - - - + — |\Front 2} 100 66 Hand 
Drill and Rough Knee Turn 2” dia. - - 4 3 — 200 161 266 
4. Finish Turn and FaceD - - - -| — |Fronte3| 700 440 Hand 
5. Profile Turn C (Copy Attachment) - - -| 6 Rear | 700 440 186 
6. Rough Bore Bottom - : - + 4 _ | 170 | 75 Hand 
Floor-to-Floor Time 7. Microbore 144” dia. e+ we ms — | 1000 | 442 | 266 
12 muns. each 8. Finish Bore Bottom, Face and Chamfer = - -| 6 a | 70 30 | Hand 
—— 9. PartOff- - - - - - = 4 — {|Front4) 240 | 126 | Hand 
| 


fl | 7. Se 
BIRMINGHAM 29 
LTD aap: SELLY OAK //3/ 
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LOCKHEED ARE SPECIALISTS 
IN THE ENGINEERING OF COMPLETE SCHEMES 
FOR HYDRAULIC ACTUATION 
including installation and putting to work— 


CENTRALISED HYDRAULIC CONTROL HYDRAULIC SERVO OPERATION 
SYSTEMS —electro-hydraulic, power- —including ‘follow-up’ systems and 
hydraulic, manual-hydraulic. follow equipment — 


POWER-HYDRAULIC OPERATION. wees SEQUENCE PROCESS 


DESIGNERS AND MANUFACTURERS 
OF A WIDE RANGE OF STANDARD HYDRAULIC UNITS 


—and of special hydraulic units to customers’ requirements— 


SUPPLY TANKS, PUMPS, CONTROL VALVES AND OTHER VALVE UNITS, 
HYDRAULIC CYLINDERS OF MANY TYPES, 
ACCUMULATORS, POWER AND CONTROL CABINETS, POWER PACKS, 
SEMI-ROTARY SLAVES, HYDRAULIC MOTORS, 

PRESSURE SWITCHES, 
ELECTRICALLY-OPERATED UNITS AND ELECTRICAL INDICATION 


Hydraulic power is positive power—controllable power 
Lockheed practice is backed by a quarter of a century of Lockheed high-precision hydraulics. 





INDUSTRIAL HYDRAULICS 
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Our range of industrial engines are a_ practical 
proposition for many types of industrial equipment 
... Compressors, cranes, pumps, contracting equip- 
ment, earth borers, generators, railcars, welding 
plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production methods 
and common interchangeable parts contribute to 
the low cost of these high efficiency engines. And 
remember, every engine is fully backed by a 


Wherever you are, whatever your problem, 


908" 


MOTOR COMPANY LIMITED - ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 





for 
industry 


World-wide Parts and Service Organisation. Take 
your choice from a wide power range... Diesel 20 to 
86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 

— have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs . . . plus the best service in the World! 


be Cm mw BS = 





Please send me technical brochures of your *PETROL 
DIESEL Industrial Engines. The maximum B.H.P. required 
er at R.P.M. Also, please send details 
of the following equipment powered by your engines. 





Nature of Busi 








* Delete where not applicable GS5I- 20-2 














* ESSEX - ENGLAND 








FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD 
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Polishing 
heel CEMENT 


THE SUPER ADHESIVE. Ready for use and usable to the last drop. No 
preparation required—no cooking—no mixing. For use with all cloth and felt 
mops, bands, discs, etc. Can be force dried, reducing number of mops in circulation. 
Supplied in various grades ensuring consistency in quality. Reports from users 
show savings of up to 50°/ in setting-up costs and up to 300°/, increase in production. 
For best results we advise the use of ALOXITE “T.P.” Grain. 


Richard Leo yd Lined zz 


=] GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 


- Telephone: ASHfield 1801 Telegrams: ‘‘Cogs, Birmingham’’ Telex No. 33366 
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FOR GREATER VERSATILITY- EFFICIENCY- ACCURACY 








— Brown & Sharpe/— 


No. 5 TOOL AND CUTTER GRINDER 


Designed specifically for sharpening cutters and tools efficiently, 
simply and quickly, the No. 5 merits the careful consideration 
of all users of such equipment, particularly in the field of 
sharpening smaller cutters and end-mills. Additional equipment 
which is available increases the variety of operations easily 
performed on this machine. Outstanding features of this new 
design include :- 





Double-ended ball-bearing wheel spindle (super-precision, 
permanently sealed, grease lubricated bearing). 


Ingenious roller-bearing table. 
4-location table crank or knob. 


Centres : Swing, diameter ... waa oa 
Takes length hs 7 io Se 























No. 10N CUTTER AND TOOL GRINDER 
With Universal or Plain Equipment 


The No. ION with Universal Equipment includes 
revolving spindle headstock equipment, internal 
grinding attachment, formed cutter sharpening attach- 
ment (in-feed type) and surface grinding vice. The 
No. 10N with Plain Equipment is available for those 
whose sole concern is cutter and tool sharpening. 


Operating controls at both front and rear of table. 
Unit type double-ended anti-friction bearing wheel 
spindle. Sliding table mounted on arrangement of 
precision-ground steel rollers. Carriage design 
eliminates tendency to ‘ twist’ on its ways. Eye-level 
spindle-elevating handwheel. 


Centres : Swing, diameter... oe 
Takes length a ion ae 

















Sole Agents in the British Isles : 


BUCK & HICKMAN LTD. 


Machine Tools : Otterspool Way, Watford By-pass, Herts. Head Office : 2/8 Whitechapel Road, London, E.1!. 


Branches : Alperton, Birmingham, Bristol, Leeds, Manchester, Glasgow. 
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0.D.H. MOUNTED 
ON SINE TABLE 


MAIN DIMENSIONS 


Height of Centres _48” (117.5 m/m.) 
Centre Distance (on Base) 112” (280 m/m.) 
Size of Face Plates 7%” dia. (190 m/m.) 
Size of Centres No. 2 Morse Taper 


WEIGHT OF HEAD 42 Ibs. 





Combining the following features : 
Dead centre, adjustable drive for 
zero settings, large vernier screen 
reading direct to 6 secs. (estima- 
tion 3 secs.) and conforms to 
N.P.L. Specification MOY /SCMI/ 
56. Patent 599708. 


O.D.H. mounted on 

JONES & SHIPMAN 540 

Grinding Machine, 

controlling serrations 

held to a tolerance of 

0-0002* both for spacing 
and diameter 


MILL GREEN ROAD 





NRP 1632 


(G) OPTICAL 
DIVIDING 


MITCHAM 


0.6.00, 5,0, 0 
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COMBINING HIGHEST PRECISION 
WITH ROBUST CONSTRUCTION 


PRECISION.GRINDING LTD 


Phone: MITCHAM 3014 
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Fit Wild-Barfield 
furnaces into 
your production line 





Shaker Hearth Furnace 









a a 





A Wild-Barfield furnace will bring immediate advantages. It Continuous and batch type furnaces for: 





speeds up production and helps to cut costs by eliminating NORMALISING 
delays and wasteful handling. Built to the highest standards of HARDENING 
; ? TEMPERING 
workmanship, these furnaces offer consistent results and 
_ ii bcd ili ' GAS CARBURISING 
minim aintenance. The -Barfie esearc 
ranean agi CARBONITRIDING 
Department is available at all times to advise you on your BRIGHT ANNEALING 
heat-treatment problems. and other applications 


ELECTRIC 


Nid) FOR ALL HEAT-TREATMENT PURPOSES 
pecan 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26091 (8 lines) 
WB 6! 
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HYDRAULIC 
PRE- SE LECT 


for greater opersiing 
~- faster penelvaling capacity 


; Photograph by courtesy of 
Ms 


OTIS ELEVATOR CO. LTD. 











4 


JAMES ARCHDALE & CO. LTD. 


Registered Office: Ledsam Street, Birmingham 16 Works: Blackpole Works, Worcester 

Telephone: EDGbaston 2276 Telephone: Worcester 2708! (6 lines) 

A member of the Staveley Coal & iron Co. Ltd., Group 
Sole Selling Agents: 

ALFRED HERBERT LTD., COVENTRY. Telephone: Coventry 8922/ 
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speeds production 
Vauxhall Motors Ltd 


rely on 





222 hydraulic presses at the Luton works of Vauxhall Motors 
Limited produce the immense variety of steel sheet pressings 
essential to modern car production. All cut sheet is fed to the 
presses by MAXAM powered loading units, pre-bent where 
necessary by MAXAM powered equipment, transferred from 
press to press and inverted or turned, if necessary, between 
operations by MAXAM powered “* mechanical hands”’. The 
work pieces are finally unloaded by MAXAM powered units. 


Every set-up is flexible, in that the MAXAM powered units 
can be wheeled into new positions. connected up to the power 
supply, and brought into immediate use in a new sequence of 
press operations. Even the side-lancing punches and the 
ejectors built into the press dies are powered by MAXAM 
cylinders. 


Vauxhall Motors Limited have specified MAXAM Fluid 
Power Equipment on mechanical handling throughout their 
press lines, because MAXAM detail design, materia! quality, 
and precision workmanship guarantee reliability and a long 
working life. 
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MAXAM quality and precision 


More and more constructors of flow production 
machinery are designing their assemblies with 
MAXAM Fluid Power in mind! 


If you are a Chief Draughtsman, Works Manager, 

Production Head or other person seriously inter- 

ested in safely increasing productivity, please send 
for our literature covering standard valves, cylinders, rams, and 
other hydraulic/pneumatic equipment in a wide range of sizes 
and types. The jaw-type extractors shown in the press 
shop illustration are pneumatically operated. ‘‘ Mechanical 
hands” manufactured by J. Simpson & Son (Engineers) Ltd. 
Luton, Beds. 


MAXAM POWER LIMITED 


D.st-ibuted by 


THe 
Hoiman Bros. Limited. Camborne, England; Camborne 2275 
and at +4 Broo< Street, London W.1: Hyde Park 9444 > 
Also in Birminzham - Cardiff - Glasgow - Peterborough 
Sheffield. Australia - Canada - East Africa - France § 


India » South Africa - Spain » U.S.A. - West Africa. 


With Agents and Representatives throughout the world. beatctiadh tia 


Fluid Power Equipment 


MA4 REGISTERED TRADE MARK 








This is the thumb 


ee that starts the machine 





that cuts gears faster 


than any other machine 








in the world 





i 








* SS 





peat? 


“% 


Whose thumb is it ? It could be anyone’s. 
The ownership of the thumb is unimportant. It’s 
the ownership of the machine that counts. For the 


machine is a Hydrax — the world’s most advanced 





gear hobber. Anyone who owns a Hydrax cuts gears 
at an astonishing speed — automatically — accurately. 
Hydrax hobbing means multi-spindle production from 
a single-spindle machine. If you really want to get 
hobbing, you’ll want information about the Hydrax 
range. We'll be glad to send you literature. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


|MACHINE TOOL DIVISION, BRITANNIA WORKS, SHERBORNE STREET, MANCHESTER 3. TELEPHONE: MANCHESTER BLACKFRIARS 4711 


A Whole Life Policy 


David Brown, in selling you a batch of Precision Hobs, or even a 


“‘one-off,” are not intent on just getting off the order book and on 
to an invoice. They are concerned that their products should give of 
their best throughout their whole life. 

To ensure that this happens David Brown maintain the most 
comprehensive heat treatment, batch and individual inspection procedures — 
each stage the sole responsibility of a craftsman. 

Remember —when you order from David Brown you are calling on 
nearly a century’s accumulated experience. Remember— David 
Brown for Precision Hobs. 


DAVID 


BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


TOOL DIVISION - PARK WORKS - HUDDERSFIELD 


TEL. HUDDERSFIELD 3500 


O.A. 5789 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, 
carbide or any known hard material 

the Neven Mobile Unit will demonstrate 
most efficient production methods 

with diamond tools. May we send this 
Demonstration Unit to your works? 

The Sales Manager would be pleased to 


advise you when the Unit will 





be in your area. 





IMPREGNATED DIAMOND PRODUCTS LTD 


OF GLOUCESTER -: ENGLAND 
TELEPHONE 21164 (3 LINES) - TELEGRAMS IMPREG GLOUCESTER 
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NEWALL BRANDED BOLTS 


Newall Hitensile ... Newalloy... Newallastic ... Newall Hi-tem... 





are recognised by eagineers as having unique qualities. We shall be happy 
to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 


AP MEWALLSCO.UND. cisici: 
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Mushet Special “VG” high-speed steel is the very latest 
development of tool steels in the United Kingdom, by 
Samuel Osborn & Co., Limited. Remarkable results under 
production conditions are assured, far in advance of other 
tool steels in this category. Stocks of lathe tools, planer 





tools and toolholder bits, in this steel, are available in 
standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, planers, 





shapers, boring mills, etc. these tools will: 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


(including Nimonic alloys) 





f 


























— 
* REDUCE PRODUCTION COSTS — a 
= = & 
@ ALSO AVAILABLE IN i. 
BAR AND BLANK FORM a 
. 2 
cs >  — 
| al Saal a ccetatunsemnaeieee 
=e ! ae alll 
a 
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| COMPREHENSIVE STOCKS | 
| CONSTANTLY MAINTAINED | 


SAMUEL OSBORN & GO., LIMITED 


crYoDeE STEEL worR«Ks, SHEFFIELD 
FINE STEEL MAKERS + STEEL FOUNDERS + ENGINEERS’ TOOLMAKERS. 
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ARO-BROOMWADE 
iden Silence 


PNEUMATIC TOOLS 








———— 


. MAXIMUM POWER 
J. NO NOISE 
{ 





















Model 7386C 
—high speed 
drill. 


NO BLAST 


—these advantages are offered 

for the first time by the 
ARO-BROOMWADE Golden 
Silence range. The noise is destroyed 
by a specially developed exhaust 
system. An external porous-bronze 
diffuser, exclusive to 


will not disturb a flame held 
only inches away. 


Model 7429C 
ARO-BROOMWADE, breaks the —pualvaal 
force of the exhaust air and tapper; 
diffuses it so gently that it slow speed, 
; high torque. 





Model 7276C 
reversible 
screwdriver and 
nutrunner, 

with adjustable 
clutch. 









: Only ARO-BROOMWADE Tools 
; have GOLDEN SILENCE 


Write for publication No. 444 T.E. 











, , 

“BROOMWADE 

AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND 





Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe (Telex) 667 SAS 
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Adjustable to any diameter within its 1/8” limits, each Multibore collet replaces at 
least ten conventional collets. Thus a very small range of Multibore collets will 
handle all sizes of work between 1/8” and 2”. The Crawford Hydraulic Chuck is 
specially designed for use with Multibore collets and is available in 2 sizes. Each 
incorporates a self-contained hydraulic system, for closing the collet easily and 
efficiently, making this the most powerful DEAD LENGTH chuck in the world. 


CRAWFORD GCOLLETS LIMITED 


WITNEY - OXON _ Telephone: Witney 334 





London Stockists ; Acbars Ltd., 16-18 Macleod Street, Walworth Road, London, S.E.17. Tel: RODney 7191 

Midland & Northern Stockists : Retselp Engineering Ltd., Vulcan Road, Industrial Site, Lode Lane, Solihull, Birmingham. Tel: SOLihull 2239 
Agents for North-East England : :4essrs. Alfred Herbert Ltd., Carliol Square, Newcastle |. Tel: NEWcastle 28864 

Agents for Scotland : R. McSkimming & Co., 65 West Regent Street, Glasgow C.2. Tel: DOUgias 7391/2 
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The 
Right Angle 
on the 


Drive 


E.N.V. have exceptional facil- 
itics for the manufacture of 
spiral bevel and hypoid gears 
in sizes up to 72”, and for the 
serial production of right angle 
drive units for a wide variety of 
industrial applications. 

Engineers who need right angle 
transmissions are invited to 
communicate with the E.N.V. 
Design Department at the pro- 


ject stage. 














Bex INT; iW, | I for Gears 




















E.N.V. ENGINEERING COMPANY LIMITED + HYTHE ROAD 
Telephone: LADbroke 3622 


WILLESDEN - LONDON N.W.10 


AP88 
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Business grows. Add a new machine. And grows and grows. 
Add a couple more. Sounds simple—till you start wondering 
where the money’s coming from. That’s where UDT comes 
in. UDT helps you replace old equipment, add new, out of 


BETES 


income. Which often means it pays for itself out of increased 


ka profits. A nice businesslike way to do business. If you think 
“ 

a UDT could help you, get in touch with the Manager of your 
i nearest UDT office — the address is in your local directory. 
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United 


Dominions Trust 


(Commercial) 
Limited 


United Dominions House 
Eastcheap, London EC3 
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why pick on us P 


Yes, why? asks the motorist, 

faced with yet another demand on his 
purse — parking meters. Well, it’s a good 
question, and maybe the Minister of 
Transport knows the answer. But if you’ve 
got to pay, you’ve got to pay— and 

here’s a meter that’ll make it almost a 
pleasure (road funds to you, too!). 

It’s the Duncan Miller Model 60, 
now being made in this country 
by Adams Powel Equipment Ltd. 
They picked on us to 
cast the parts— 90% of 
them in zinc. The largest 
weighs 5} lbs., the 
smallest 0.013 lbs. Have 
you got a pressure 

die casting problem? 
Come and park it on us. 
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the whole in one 





CES BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED 


EDWARD ROAD : NEW BARNET - HERTS - TEL: BARNET 9211 


le Castee® 
Also at WEST CHIRTON TRADING ESTATE ‘ NORTH SHIELDS - NORTHUMBERLAND 
NORTH SHIELDS 2100 


CRC 33 
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SPARK 


MACHINED 
from the 








(Above) An intricate electrode 
(Mazak) and finished workpiece (high carbon steel). 


(Top Right) the machine and power unit. 
Note the extra-large worktank. 
(Right) new filtering system 


to ensure clean dielectric. ee V} 


The latest IDP S PARCATRON 


IMPREGNATED DIAMOND PRODUCTS LTD - OF GLOUCESTER - ENGLAND 


Sole Agents for the United Kingdom - BURTON GRIFFITHS & CO. LTD - KITTS GREEN - BIRMINGHAM 33 
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R. O. PALLETS 
SAVE EVER-READY 


x 


Piprerierentaccn a 


x 


« 
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The Watford Printing Works of the Ever-Ready Co, (Great Britain) Ltd. 
handles all forms of cut-to-size battery components and a wide variety of 
printed labels and cartons, the annual output being 4,000 tons. The necessity 
for frequent replacement of corrugated containers for internal and outside 
transport made handling costs high. So Ever-Ready consulted Rubery Owen. 
Now, as a result of careful! study by R.O. experts, a pallet system has been 
installed which, over a period of 15 months, has already shown a saving of 
nearly £5,000. 

The pallets supplied, 2,000 in all, are of the collapsible type and the 
accompanying photographs show them in use in various parts of the works. 
Rubery Owen Industrial Storage 
Division operate a complete service 
in palletisation and are one of the 
largest manufacturers of this type of 
equipment in the country. Pallets are 
produced in a wide range, either of 
conventional design or of special 
character to suit the goods to be _ Po pve ae 54 + Fag og vg ee 
handled. empty journeys the pallet can be collapsed 
Our comprehensive range of storage ny "las ee a a 
equipment includes shelving, slotted | approximately 3’ cubic capacity. 

angle, steel flooring, balcony structures, | GaPscity ,°F, Pallets = 10 cwts. evenly 
lockers, cupboards, tables, benches, housing, 2 high on vehicles when loaded. 
etc., which provide a ready answer | "TUCO": Rolled steel angle frame- 
to all storage problems. Sheet steel_deck. 

















RUBERY OWEN 





PALLETS 


RUBERY OWEN & CO LTD : INDUSTRIAL STORAGE EQUIPMENT DIVISION 
WHITEGATE FACTORY: WREXHAM: N. WALES: TELEPHONE: WREXHAM 3566/8 


Member of the Owen Organisation 
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BORING 
& FACING 
EQUIPMENT 





Capable of replacing conventional 
type machines, particularly on 
pipe flanges, valve bodies, and 
numerous applications in shipyards, 
steelworks, etc. A range of 

fully automatic units is also 
produced. 


| Send for Your Copy Now! 


This new brochure gives full details of the standard units, automatic 
units, and patent facing heads for fitting to existing machines 





Sole Selling Agents: 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


PHONE:- 26311 (22 LINES) GRAMS:- FORWARD SHEFFIELD 
LONDON OFFICE:- BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 PHONE - TEM 1515 
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A quiet revolution is taking place in the use of materials 
in Industry. 

As the value of first class functional design gains ever in- 
creasing appreciation, so the scope of the Industrial Designer 
becomes wider and his search for new materials more intense. 

This is why more and more designers have in recent years 
turned to Hawley Moulded Fibre with its distinct advantages 
over most conventional materials in resilience, versatility and 
strength/weight ratio. 

Now an even better material is available to Industry on a 
production basis. The new Hawley Aqueous Mix Polyester Glass 
Fibre mouldings, protected by patents in Great Britain and many 
other countries, offers unlimited scope. Thinner, lighter, yet 
stronger than ever before and available in a wide variety of 
attractive finishes, this new and revolutionary material must 
surely be of interest to all concerned with Product design. 

May we send you further information ? 





These Antler suitcases, handsomely covered with PVC and 
fitted with a stainless steel section on the edges are a good 
example of functional design. A pair of plain shells with a 
glass fibre content weighs approximately 3\ lbs and they 
have a tensile strength of 7500 lbs/sq. in. and a flexural 
strength of 9500 Ibs/sq. in. 


HAWLEY PRODUCTS LIMITED 
GARMAN ROAD « PARK ESTATE + TOTTENHAM + LONDON ~* N.17 
TELEPHONE: TOTTENHAM 3262 


One of the Plessey Group of Companies 
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Batch control for a liquid mix nowadays 


requires precise amounts of several ingredients 





to be dispensed in exact quantities. Too often 
this job still depends on a man with a bucket ¢ 
and a mind of his own. MEASUREMENT 


have replaced this uncertain method with a 





system of metered control. The quantities are pre-set on a dialled control panel and 
supplied to the mix, from a remote control point if necessary, at the press of a button. 


Quantities are precise, records are automatic, control is complete and the bucket is out. 


meters are matters for 


MEASUREMENT 


COS? ~ FER a RR SO ET Tes 


MEASUREMENT LIMITED (A Parkinson Cowan Company) 


Tameside Works, Dobcross, Near Oldham Telephone: Delph 424 (5 lines) Telegrams: Supermeter, Dobcross 


EXPORT ENQUIRIES TO: Parkinson Cowan Group Exports Ltd., 


Terminal House, Grosvenor Gardens, London, S.W.! Telephone: Sloane 0111/4 Cables: DISC, London 
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Do you ever wonder 


if HYDRAULICS 
can help you? 


Your machinery products (and production plant) wouldn’t be the first to 
be revolutionised by being actuated by oil under pressure—S.A.V. 
Hydraulics have co-operated with literally hundreds of organisations 

in the development of oil hydraulic systems. 


We are admirably equipped for such work, providing free technical 
advice and circuit design by experienced Applications Engineers; 
the world’s largest range of dependable and job-proven 
hydraulic components; complete installation; the resources 
of a world-wide service organisation, with parts manu- 
factured to international standards so that spares always 
fit, no matter where made; and free tuition for 
your Technical and Maintenance staff at our own 


Hydraulics Schools. 
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OUR USERS INCLUDE NAMES LIKE 
Austin, Ford, Vauxhall, Courtaulds, Head 
Wrightson, Caterpillar, Yale & Towne, 
Davy & United, B.S.A., David Brown, 
Churchill, Leyland, Euclid... 
to mention but a few. 

Why not ask one of our 
engineers to come along for an exploratory 
discussion? 





Hydraulics 


STEIN ATKINSON VICKERS HYDRAULICS LIMITED 
197 Knightsbridge, London, S.W.7 Telephone: KNightsbridge 9641 


Technical Sales and Service at London, Birmingham, Glasgow, Leeds and Manchester 


MANUFACTURERS IN BRITAIN OF VIC KERS HYDRAULICS 





SAS.2 
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A NEW RANGE OF INSTRUMENTS 


EASIER TO READ... 


FROM ANY ANGLE... 


CROMPTON PARKINSON 


‘NEW-WORLD’ 


This is what the dial looks like at 60° from 
the centre line—it can obviously be clearly 
read over a total angle of 120°: just one 
advantage of the front-line scale and con- 
toured window of Crompton Parkinson 
*“New-World’ instruments. 


Shadow-free dial -— scale is level with 
front of bezel and forward of panel. 


Less reflection glare — glass contours 
minimise ‘flashing’ from adjacent light 
sources. 


No light striations — glass rim has mini- 
mum lens effect - no break-up of trans- 
mitted light. 


Long clear scale - 6} in. scale on 34 in. 
dia. platform dial. Bold cardinals and 
figuring ensure speedy no-error readings. 


Unobtrusive fixing - Integral corner- 
fixing studs. 


Full range - Ammeters and Voltmeters, 
moving-iron and moving-coil; Wattmeters: 
Frequency, Speed, and Power-Factor 
Indicators: Rotary Synchroscopes. 


*‘New-World’ instruments embody many 
Western-hemisphere design features. Your 
product will have increased acceptance in 
dollar markets if it carries ‘New-World’ 
instruments. 


(rompton Parkinson 





LiIMmITED 





MAKERS OF ELECTRIC MOTORS OF ALL KINDS, A.C. AND D.C. 
GENERATORS, SWITCHGEAR,  B.E.T. TRANSFORMERS, CABLES, 
INSTRUMENTS, LAMPS, LIGHTING EQUIPMENT, BATTERIES, STUD 
WELDING EQUIPMENT, TRACTION EQUIPMENT, CEILING FANS 


CROMPTON HOUSE - ALDWYCH - LONDON - WC2 
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SIZE 3 CABINET 
MACHINE 





SIZE 2 CABINET 
MACHINE 


"MINOR CABINET 
MACHINE 


All hungry for work and ready to tackle all you put before 
them. They are not particular what they get whether it is 
engine parts or crank cases, gear wheels or castings. Power- 
ful and accurate jetting action rapidly removes all the 
grease and swarf, even from many of those particularly 
difficult corners. And this is why Dawson equipment is so 
widely used in car engine manufacture for cleaning 


cylinder blocks and other complex parts. 





Whatever your problem our wide experience and exten- 


sive technical resources are at your disposal. 





Sole Distributors 


DEGREASING AND DRUMMOND= ASQUITH LTD. 


CLEANING PLANT King Edward House, New St..Birmingham 
Tel. Midland 343! 











Manufacturers : 


DAWSON BROS. LTD., Gomersal, Near Leeds. Tel.: Cleckheaton 3422 (5 lines) 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel.: Wanstead 7777 (4 lines) 











A76 The Production Engineer 






































New STOKER’S MANUAL... 


on sale NOW— Price 2’6da 





THE Stoker’s Manual published in 1945 has helped 
thousands of stokers to do an important and 
skilled job, but technical and other developments 
in recent years have made a complete revision 
necessary 
The New Stoker’s Manual includes the latest in- 
formation on:- 
* The Clean Air Act and prevention of 
dark smoke. 
* The mechanical firing of Shell Boilers 
with coal. 
* Oil firing. 
* Central Heating Boilers. 
Every stoker and anyone responsible for the 
control of a boiler plant should obtain this handy 
pocket reference book. 


Write for your copy now to:— 


WEP. ES 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON W1£:: Telephone: Hyde Park 9706 





































































HEADS FOR HORIZONTAL AND 
VERTICAL GRINDING WITH THE 
BROCKHOUSE UNIT GRINDING 
HEAD AND TRUING DEVICE. 


% Easily adaptable on most standard machines. 
% Rapid and accurate. 
CMU % Slideway Grinding Enquiries invited. 
SPECIALISTS IN 
MACHINE TOOL 
REBUILDING 


=oMUUELEANUUOUEUEDEOAOAEOEUEAEUANONOONONANELOOEONOE 


Write for descriptive folder to: 


J. BROCKHOUSE & CO. LIMITED 


Machine Tool Division 
ELMS WORKS : PENN ROAD : WOLVERHAMPTON 
Phone: Wolverhampton 23801 


SETTING 
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Horstmann—-A gauge of accuracy 


r 
Gauge incorporates several amass which pe it casei, easy 
to handle and long-lasting. 

One of its advantages (as can be seen from the illustration) is that 
the depth of anvil section makes the Caliper particularly suitable for 
gauging Acme forms of thread. 

Adjustment can be made simply, to meet the different fits and 
allowances around a nominal thread size and to present alternative 
thread sectors to the work when wear eventually takes place. The 
anvil, designed as a section of a large diameter threaded cylinder, 
prevents shearing of soft work and makes the Horstmann Model 52 
ideal for gauging narrow angle threads. The absence of projections 
from the side of the Caliper frame enables shouldered work to be 
gauged easily. These anvils do not rotate in use and are suitable for 
left and right hand threaded workpieces. The Caliper is normally 
supplied as a “GO” and “NOT GO” combination gauge so that 
both tests can be applied in one action, but is also available as 
“GO” only or “ NOT GO” only. 

It is manufactured in all common thread forms and STOCKED in 
many standard diameters. 

Horstmann also make screw or plain Plug and Ring type gauges. All 
these precision instruments are guaranteed for accuracy, hardness and 
finish to the requirements laid down by the National Physical 
Laboratory and British Standards Institution. 


We shall be delighted to send you descriptive leaflets. 











PLUG, RING & CALIPER GAUGES 
put accuracy in your hands. 


THE HORSTMANN GEAR COMPANY LIMITED 
Newbridge Works, Bath, England. Tel: 7241 








First-class SERVICE 
and long EXPERIENCE 


By using Welded Components you save the 

costs of patterns for castings. By using 
Russell Welded Components you gain also 

the benefits of long experience, plus the know- 
ledge of specialised craftsmen who are backed 

by a staff qualified to modify designs of 
castings to suit welding techniques. 

Here, in fact, is a complete service, with 
prompt and expert attention to every enquiry— 

and right through to each completed job. 
Our normal range is for work up to 5 tons. 


We shall be pleased to receive your enquiries. 


S. RUSSELL & SONS LTD 


STRUCTURAL ENGINEERING DIVISION 


Bonchurch Street, Leicester. Telephone: Leicester 59488 


FIRST FOR WELDED COMPONENTS 


SR 591 
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measure in micro-inches 
without physical contact! 


This Electronic Micrometer measures with high accuracy* any distance 
from 100 to 45,000 micro-inches. This is achieved using one of a set 
of non-contacting probes—the instrument, in fact, measures the capaci- 
tance formed between the probe and the specimen, which is in direct 
relation to the distance separating them. The meter indicates balance 
or deviation from a standard set with the micrometer gauge. Facilities 
are provided for recording and remote or larger scale meter indication. 
A metric version is available. 


* Better than +1% on flat surfaces. 


Applications 

The Electronic Micrometer will measure :— 

PIECE PARTS Automatically - TOOL WEAR * STRAIN + METAL CREEP 
PRECISION GRINDING - DEPTH OF ETCH - TEMPERATURE COEFFICIENTS 
and can be applied in metallurgy and crystallography. 














WAYNE KERR 


Electronic Micrometer B721 


The Wayne Kerr Laboratories Limited, 
Sales and Service, 44 Coombe Road, New Malden, Surrey 
Telephone : MALden 2202 


@Mwkxio 
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MARTONAIR 
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Minor Cylinders—}” to 2}” dia. 
Standard Cylinders—1}” to 8” dia. 
Heavy Duty Cylinders—2” to 12” dia. 
Control Valves and Accessories 


for all pneumatic applications 


Catalogue on application to: 


MARTONAIR LTD - PARKSHOT : RICHMOND - SURREY 


Also in Australia, Belgium, Canada, Denmark, Finland, France, Germany, Holland, Italy, 
New Zealand, Norway, South Africa, Spain, Sweden, Switzerland, U.S.A. AD. 











ABO 


STRATELINE 

















The photograph above shows the type CW] 
Strateline unit fitted to a Rolls-Royce Dart 
Aero Engine Overhaul Stand designed and 
manufactured by Messrs. Morfax Limited, of 
Mitcham, Surrey. The high efficiency and 
compact assembly of the Strateline makes it 
particularly suitable for manual operation and 
many variations have been supplied for high 
pressure valve operation, hand winch units, 
furnace tilting, etc. Where reasonable quantities 
are involved we are prepared to design 
special units against particular applications. 
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SPEED 
REDUCERS 


& This Strateline unit has an output capacity of 7,000 Ibs. ins. 
required by maximum out of balance conditions whilst 
working on the Engine. 


& The ratio illustrated is 60:1, but ratios between 20: | 
and 100:1 are provided by the hypocycloidal gearing. 





e Self-sustaining Strateline mechanism which operates when 
movement of handle ceases — the engine can be rotated. 
and sustained at any position, through 360°. 


VARATIO-STRATELINE-GEARS LTD. 


277-279 ABERDEEN AVENUE, 
TRADING ESTATE, SLOUGH, BUCKS 
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Bronze 
Quality 
Control 


@ Y.E.S. Bronze Foundries are the first in 
the World to install the new Solartron 
Automatic X-Ray Fluorescent Spectrometer 
for obtaining high speed chemical analysis 
data for production quality control and 


for research and development purposes. 





YORKSHIRE ENGINEERING SUPPLIES LTD. 


BRONZE FOUNDRIES, LEEDS 12 
Telephone : 638234/638291 Telegrams: Yes, Leeds 12. 
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Nettlefolds-Parker-Kalon Cold-forged Wing Nuts are the strongest 
you can use. They have no rough edges. Their threads are accurately 
cut and uniform. They are available in various finishes, with Whitworth, 
B.S.F., B.A., U.N.C., or U.N.F. threads. 


Get in touch with (€ [?< (] 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION, BOX NO. 24, HEATH STREET, BIRMINGHAM 18. TEL: SMETHWICK 1441 TELEX 33-239 


s/w1/2207 














Works and depots at : Birmingham 
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A copy 
for the asking... 


In days when time is money and competition gets keener, the 
importance of cutting oils and lubricants is often overlooked. 
To help engineers and others concerned with the selection of 


the right cutting oil for a particular operation, we have pro- 
duced the ahove booklet. If you have not received a 
copy, please—in your own interest—write for one to- 
day, on your business heading. 
The booklet is not a general treatise on cutting oils. It 
is, nevertheless, a helpful guide in the selection—with 
the advice of Edgar Vaughan & Co. Ltd.—of the most 
suitable and economical oil or lubricant for a specific 
job of work. 


In a general way, the booklet covers Neat Cutting 
Oils, Broaching Oils, Soluble Oils of all types. 
Grinding and Drawing Compounds. 


Edgar 
Vaughan 


€ Co. Ltd. 





BIRMINGHAM - 4 - ENGLAND 


Manchester Liverpool Southall (Middx.) Bristol Glasgow 











face milling 


alight ally |} f) JIMES FASTER 


component 





The operator, using a Wadkin Articu- 
lated Arm Router L.C., face mills the 
engine sump in 55 seconds ! 





Wadkin Ltd., Green Lane Works, Leicester. Telephone 68151. 





than by any other method! 


That’s because he’s using the latest Wadkin Articulated 
Arm Router L.C.— the modern time-saving, cost-cutting 
method of milling Non-ferrous Metals, With high 
speeds, 12,000r.p.m. and low tooth loading of the 
cutter, face milling operations are accurately machined 
in a matter of seconds! Already, this inexpensive 
Wadkin Router has considerably increased output rates 
and drastically cut production costs in scores of shops. 






A demonstration on 
your components would 
prove that it can do 
the same for you. 


Wadkin Articulated 
Arm Router type L.C. 





London Office: 62-64 Brook Street, W.1. Telephone: MAY fair 7048 
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FOR LONGER LIFE! 








MANUFACTURED BY 


IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 


DISTRIBUTED BY 


UNIVERSAL GRINDING WHEEL COMPANY LIMITED - STAFFORD - TELEPHONE: STAFFORD 381 
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Die Cast Moulds @ 
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Compression Moulds ® 


Jigs & Fixtures. @ 
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Injection Moulds 


@ Press Tools 


Too! Design 
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UNIVERSAL TOOLS LTD 
TRAMWAY PATH, MITCHAM, SURREY 
Telephone: MiTcham 6111 











Vacu-Blast with its unique features of mobility and 
dust free shot blasting can be used for blast 
cleaning a wide variety of metal fabrications which 
would be inaccessible or impracticable for blasting 
by other methods. 


The Vacu-Blast Senior, Standard, Medium and 
Junior machines are designed to cover a wide 
range of shot blast applications — there is always a 
Vacu-Blast machine for your job. It is unequalled 
for weld preparation in the fabrication of pressure 
vessels, surface preparation prior to and after 
fabrication, spot blasting of welded assemblies 
after site fabrication, internal tube cleaning and 
shot blasting in confined spaces. 


All enquiries to: 


VACU-BLAST LIMITED 


WELLCROFT ROAD - SLOUGH - BUCKS 
ENGLAND 
Telephone No. SLOUGH 24507/8/9 
VACU-BLAST (AUST.) PTY. LTD. 
AIRPORT WEST, VICTORIA, AUSTRALIA 





PAB/2 











gineer The Production Engineer 


acuum Heat 
reatment Furnaces 





Te 











rD 
EY 





A85 








Horizontal or Vertical furnaces for 
Vacuum annealing, degassing, sintering and brazing 


For Vacuum heat treatment process EFCO offer a 

range of furnaces including both hot retort and cold 

retort types. Various pumping systems can be supplied 

to give the evacuation speed and ultimate degree of 

vacuum required. 

EFCO bell type vacuum furnaces are well suited 

to the bright annealing of copper wire or strip in coils. 

An 85 kW Furnace with 6 bases can give an output of 35 tons per 
120 hour week. 





BEST OF THE WORLD'S 
CURRENT FURNACE DESIGNS 





ELECTRIC RESISTANCE FURNACE CO. LTD 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY - Weybridge 389! 
Aaveccated with Electre-Cremicel Engineering Co. Lid 
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For magnified 
output... 


use mechanical 
tubing... 


Much time, labour and material 
is saved when mechanical steel 
tubing is used when making 
ring shaped parts such as 
collars, spindles, sleeves and 
rollers. 
We carry large stocks of mild, carbon, 
and stainless steel tube in many sizes up 
to large diameters and wall thicknesses. 
Send for booklet that gives sizes and 





specifications. 


IMMEDIATE DELIVERY IN MOST CASES 


Markland Scowcroft 


BROMLEY CROSS, Near BOLTON 
*Phone EAGLEY 600 (5 lines) 








Renowned 
a; : . for 
4 = Sound 


——— 





Dorman Long (Steel) Limited, Lackenby Works — an 
exceptionally large Tannoy communication system. 





TANNOY PRODUCTS LIMITED 
WEST NORWOOD, LONDON, S.E.27 
Tel.: GIPsy Hill 1131 
One of the Tannoy Group of Companies 


In all fields of industrial and 
civic administration Tannoy have 
played a major role for more 
than 30 years. In industry Tannoy 
provide sound communication 
between all production sections 
and control points, between 
materials handling plant and 
central control, also personnel 
calling and alarm systems. 


Tannoy are the only Company 
specialising in intercommunication 
and sound reinforcement who 
have pioneered the design and 
manufacture of equipment for 
such purposes. 


Our technicians are readily 
available to discuss your require- 
ments, free of obligation. 


Send for data IS{1 





‘TANNOY’ 


Houses of Parliament 
Babcock & Wilcox Ltd. 
British Drug Houses Ltd. 
British Railways 

British Transport Commission 
Bristol Aircraft Ltd. 
British Celanese Ltd. 
Dorman Long (Steel) Ltd. 
Express Dairy Co. Ltd. 
Geo. Wimpey & Co. Ltd. 
Gillette Ltd. 

G.P.O. 

Hoover Ltd. 

LCI, bid. 

Jaguar Cars Ltd. 

London County Council 
London Stock Exchange 
London Transport Executive 
National Coal Board 
N.A.T.O. 

Port of London Authority 
Royal Mail Lines Ltd 
S.H.A.P.E. 

Shell-Mex and B.P. Ltd. 
Stanton Ironworks Ltd. 
Tate & Lyle Ltd. 

Thames Board Mills Ltd. 
Unilever Ltd. 

United Steel Co. Ltd. 
UNO Headquarters 


Founder Chairman Guy R. Fountain 
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THE SOUND APPROACH 
TO QUIET! 


. .. install clean, streamlined N.S.E. 
Partitioning, establish a happy congenial 
atmosphere and increase staff efficiency. 


EASY TO ERECT 


ADAPTABLE 
ECONOMICAL 
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FOR OFFICE AND FACTORY 
...it must be 


[NS | 


- | STEEL PARTITIONING 


Inspect the full range of N.S.E. 





OE EL TE Te 








a ea 


ia ta Send 
Partitioning and Office TO-DAY 
Equipment at our modern for our 
Showrooms in NEW FREE 


fully illustrated 
36 page catalogue 


BRISTOL, BIRMINGHAM, MANCHESTER 
or visit our London Display 
Centre 

149 BOROUGH HIGH STREET, S.E.1 








intain 


NORWOOD STEEL EQUIPMENT LTD., HARLOW, ESSEX. TEL: HARLOW 2565! 
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Is poor tool life 
affecting your production ? 


Time-out for regrinds plays havoc with production schedules and 
makes the cost of machining unnecessarily high. Yet this is a problem 
which, in many cases, has the simple answer — change to FLETCHER 
MILLER cutting fluids. The FLETCHER MILLER range embraces 
all types of cutting fluids — cutting fluids that have proved themselves 
in service in the machine shops of the world and have repeatedly shown 
substantial extensions to the life of cutting tools and important increases 
in rates of feed. Our Publication SP.173 “‘ Cutting Fluids ” describes the 
whole range. Write for your copy today. 








IRONEDGE 


Machining cast iron creates special tooling 
problems. IRONEDGE is a soluble oil 
capable of dealing with all types of iron 
and of maintaining complete stability in 


° “ service. It is particularly useful when 
cutting high duty irons. 
FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 


CF120 























To ensure economic output, work 
loading and fixing times must be 
cut to the minimum in all pro- 
duction operations, but at the 
same time accuracy and efficiency 
must be maintained. 
Much depends on the design of jigs and 
SPEETOG fixtures and most designers now regularly 
Mate = specify “ Speetogs ** wherever instantaneous 
clamping and release of the job is required. 
As standard units for immediate incorpora- 
uon into jigs and fixtures ‘‘ Speetogs * are 


unequalled and for years now we have 
regularly supplied them from stock. 


j = CAMTOG HORIZONTAL 
There is a “ SPEETOG”’ clamp 


for every purpose. 
Write for details of our ever 
growing range. 


Speed Tools Ll 


VEREKER HOUSE , GRESSE ST., LONDON W.1. Museum 1039/1099. SPEETOG BULLDOZER 
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Electrical Aids in Industry 


Lighting -3 





O 


O 


Data Sheet No. 7 dealt with some actual applica- 
tions of factory lighting. Further applications are 
given here. 


Drawing Offices 

It is fair to say that in no part of a factory is good 
lighting more important than in the drawing office. 
The draughtsman’s task is extremely exacting and 
unless the illumination is up to required standards, 
mistakes, loss of time and greater fatigue will 
result. 


The essential requirements are: 


High value of illumination 
(minimum of 30 foot-candles on the boards) 


Absence of shadows 
Absence of reflection 


One of the major problems is the reflection of the 
light sources by shiny tracing paper, instruments, 
set-squares, etc., and particularly by the extra-hard 
pencil leads often used. Another problem is that 
caused by the shadows ahead of T-squares and by 
the variety of angles at which drawing boards 
are set. 

Fluorescent lighting is particularly suitable 
because of its comparative freedom from shadow, 
its natural colour and because it can be localised 
with respect to drawing boards to avoid reflections 
while at the same time giving enough light upward 
and sideways to satisfy the general lighting 
requirements of the office. 

A lighting solution which has been successfully 
employed for tracing is to light from beneath and 
through the paper which is fixed on to a translucent 
panel, thus eliminating the problems of shadow 
and reflection. 


Machine Shops 

The problems of machine-shop lighting vary so 
widely that it is impossible to lay down rigid rules 
which are applicable to all types of machine. Much 
of the design of such lighting systems must 
therefore be a matter of individual application. 
Certain maxims, however, have proved in practice 
to be satisfactory in various trades. 

















There is a strong case for the provision of local 
lighting on many machines to enable the direction 
of light to be varied to suit the work, or to boost 
the illumination for fine work. 
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Data Sheet No. 9 


In shops employing certain machine tools, 
particularly circular saws, the possibility of 
stroboscopic effects can be avoided by splitting 
lamps among the phases of a three-phase supply or 
by using twin lamp fittings with a split-phase circuit. 

Where safety goggles are used, extra illumination 
should be provided to compensate for the reduced 
light reaching the eyes. 

















Silhouette inspection of fabrics or profiles can 
often be used to advantage by placing a light 
source behind the material to be inspected — on 
the lines of the back-lighting already referred to for 
tracing in the drawing offices. 

In general, machine-shop lighting is essentially 
an empirical science, based largely on a combina- 
tion of general and local lighting, which offers 
immense scope for ingenuity. 


Outside Lighting 

The outside precincts of a factory are often much 
neglected. No special rules can be suggested for 
lighting these areas, but speed, efficiency and safety 
are all dependent on adequate outside illumination 
during the hours of darkness. 


For further information, get in touch with 
your Electricity Board or write direct to 
the Electrical Development Association, 
2 Savoy Hill, London, W.C.2. Telephone: 
TEMple Bar 9434. 


| 

| 

| 

| 

Excellent reference books on electricity 7 
and productivity (8/6 each or 9/- post free) 

are available—‘“Lighting in Industry” isan | 

example. | 

| 

| 

| 

| 


E.D.A. also have available on free loan in 
the United Kingdom a series of films on the 
industrial uses of electricity, including one 
on industrial lighting. Ask for a catalogue. 
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Checking 
precision ground 
ya gears ona No, 2 
speedy matter to make precision checks of gear measurements. % Involute Tester 


With Goulder gear measuring equipment Plessey Ltd. find it a simple and 


at Plessey’s 
The comprehensive range of Goulder gear measuring instruments 
includes five types of rolling gear testers, as well as lead measuring 
machines and involute testers. Special machines can also be made to 
suit particular requirements. 


Incorporating extremely high standards of accuracy and 
constructed from specially selected materials, all instruments are 


designed with the greatest attention to detail. 


Goulders also make 
Worm and wheel testers e Hob testers 
Pitch testers e Sine tables 
Universal beam calipers e Jigs, fixtures 
Tools and gauges e Aircraft components 


Ue shall be pleased to advise on the best method of gear 


measurement fer your needs— just telephone or write to 


J. Goulder & Sons Ltd. 


Kirkheaton, Huddersfield 


Telephone Huddersfield 5252-3 
1G6 
























Hey Multiple Spindle Drill Heads convert 
Standard Drilling and Boring Machines to High 
Production Machines permitting drilling of all 
holes in a component simultaneously, with 
production rates equal to those obtainable on 
expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 
MAXIMUM PRODUCTION ON DRILLING, REAMING, 
TAPPING AND SPOT 
FACING OPERATIONS 





We also manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. pepprpepsnshioesnnen. 
COVENTRY ‘pione: coventry 8864) pang hou 


Machines, Special Machine 
Tools for High Production. 
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Rapid, 
high-quality 
photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes X 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a 4 © Exposure, development and print 

new position at any time. Pa delivery synchronized for simplicity 
of operation. 


®@ All controls conveniently located for 
rapid, effortless adjustment. 

@ Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 

© Complete design co-ordinated for 
exceptionally high potential output. 

@ Excellent mechanical layout giving 
silent, vibrationless running. 

® Comprehensive maintenance service 
available at nominal cost. 









Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFOR DLIMITED, IN DUSTRIAL SALES DEPT AZI8AA 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity 
—high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & Co. Ltd. 


IPSWICH 





Telegrams : 





Reavell, Ipswich Telephone No.: 56124 








TOOLROOM PRECISION 
ple PRODUCTION OUTPUT! 


QQQQQNQ’ 
K = 
or Hay 


8)” S.S. and S.C. LATHE } 
Gap Bed 30”, 48” or 80”, alternatively Chip Flow Bed 48” or 80” 

18 Spindle speeds 20 to 970 r.p.m., higher and lower ranges optional \ 
Patented totally enclosed feed box providing wide range of threads and feeds \ 


Hardened and ground gears in gearbox and headstock—all meshing faces 
tooth rounded for easy engagement 


Patented snap action feed controls on apron-feeds can be varied whilst cutting 


be 
a8 ' 
Hou , CARDIFF ‘MAJOR 






7}’ S.S. and S.C. LATHE 
: Gap Bed 40” or 60”, alternatively Chip Flow Bed 30”, 40” or 60” 

( 18 Spindle speeds, 27 to 757 r.p.m. or 35 to 1000 r.p.m. 

“ial Patented totally enclosed feed box providing wide range of threads and feeds 


)» Hardened and ground gears in gearbox and headstock—all meshing faces 
‘ tooth rounded for easy engagement 


), Patented snap action feed controls on apron 


Birmingham Exhibition 22nd-27th February 1960 


Our complete range of machine tools and 
engineering equipment will be demonstrated under power at 
BINGLEY HALL BIRMINGHAM 


All visitors are cordially invited 


Send NOW for 44 page Manufactured by: B, ELLIOTT (MACHINERY) LTD. 


Machine Tool Catalogue (MEMBER OF THE B. ELLIOTT GROUP) 
VICTORIA WORKS, WILLESDEN, LONDON, N.W.10 
Telephone: ELGar 4050 (10 lines) Telegrams: Elliottona, Harles, London 
Overseas Subsidiaries: CANADA, U.S.A, AUSTRALIA, S. AFRICA 
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left- and right-hand die halves at the 
AUTOMATIC same time from the same model. Copying 

is accurate to within .002”, fully automatic 
HYD R 0 C 0 PYIN G and needs no supervision. 360° profiles 

can be produced without using a rotating 


D { E ° S$ I N K I N G table and feed is constant—and on vertical 


contours up to 90°. Light feeler pressure 


M A CG H | N & K A 9 0 0 permits the use of wooden or plaster models. 


Standard table sizes up to 923" x 254”. 


| Reverse image attachment copy mills both 


One, two, four or six spindles. 














d feeds 
son A two-spindle machine is available 
for immediate delivery. 
, 1960 
ols and 
wer at SOLE U.K. DISTRIBUTORS: 
NGHAM ’ 
invited Write for 
| technical DOWDING & DOLL LTD 
brochure PE/172 346 KENSINGTON HIGH STREET, LONDON, W.14 
Telephone WESTERN 8077 (8 lines) Telegrams ACCURATOOL HAMMER LONDON 
172 
Tm 
RP 2020 
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THE NEW 


BARBER & COLMAN 


Poem! URES 





BARBER 


* PRECISION SET-UP ADJUSTMENTS 
* WET OR DRY GRINDING 
* ACCURATE INDEXING sean 
* PRECISION BUILT-IN WHEEL DRESSER 
* ADJUSTABLE HYDRAULIC TABLE SPEED 

AND STROKE 
* AUTOMATIC FEED AND INDEX COUNTING 


* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 


BARBER & COLMAN LIMITED 


BROOKLAND: CHESHIRE 
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facilities 


for 
HEAT TREATMENT 


The ENV heat treatment plant 
is one of the most modern and 
comprehensively equipped in 
the London area. 

Facilities include full metal- 
lurgical control, quenching 
press equipment and electric- 
ally controlled flame hardening 
machine. 

Enquiries for heat treatment 
of production quantities are 
invited. 





E.N.V. ENGINEERING CO. LTD 
HYTHE ROAD, WILLESDEN, N.W.10 
TELEPHONE: LADbroke 3622 
















Let us 
be your 
machine 
shop! 


Complete facilities plus 
precision & service second to none 





. +. as well as 
shaping, honing, 
drilling, tool- 
making, etc. 


@ Capstan and centre lathe work 
@ Milling—all types 

@ Surface and universal grinding cee 
@ G-SIP jig boring hernia 


“no d. 
@ Centreless grinding Prey ol 
@ Copy turning 
py Approved 








MARSDEN & SHIERS LTD. 


Davis Road, Chessington, Surrey. Phone: Eimbridge 5333 (3 lines) 











ee 
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... help Aldis 
to produce 
precision 

equipment at 

minimum cost 
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Precision, strength and high quality finish - these are the prime requirements of 
Aldis Brothers Ltd. for their Aldislite Slide Projector. 

WOLVERHAMPTON die castings meet these requirements, in the largest and 
most modern plant in the country, backed by nearly half a century’s experience 
in the making of quality die; castings. 


THE WOLVERHAMPTON DIE CASTING CO. LTD. 





GRAISELEY HILL WORKS, GRAISELEY HILL, WOLVERHAMPTON. Telephone: 23831 /6 


Half a million square feet devoted to the production of better die castings. 
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Katcliffe 


SPRINGS 





For Fast, Efficient, 
Workholding, use 


tydraulic CLAMPING 


* Manual Hydraulic, Motorized 
Hydraulic or Air Hydraulic 

* Plungers from Y2 Ton thrust 
(1 ¥%" outside dia.) to 4 Tons thrust 
(3” outside dia.) 


powe R JAC KS om = all sizes 





— vy Neen ace 


TE Dp 
CRAWFORD SPRING WORKS 


LIMITED 
Write for Brochure 243/C ; 
VALETTA ROAD, ACTON, W.3. we Ratcliffe Springs never lose their temper ! 
Telephone: Shepherds Bush 3443 6 Telegrams: Newsorber, Ealux. London 














Speed-up of the preparation of documents, elimination of 
checking and labour in repetitive typing, means Banda control 
in the office—that's the way to keep pace with modern produc- 
tion methods in the factory. Full copy, part copy, line by line 
selection, unit cards, requisitions, extracts, all on one machine— 
that's what selective reproduction means on the Banda range 
of systems machines. 

From a single typing one girl, operating a Banda systems mac- 
hine, can produce all necessary documents or cards relating to 
Order Invoicing Routine, Production Control, Purchase Order 
Routine, Material Control, Sales Analysis, Despatch and other 
specialized applications. 

With Banda-control you enter a new era of office efficiency. 


Teaches Control 


=] Roles aN ie) +1 O) meer naa) 


Head Office: Banda House, Cambridge Grove, Hammersmith, London, W.6. ee ee ee Ee Se EE ASS aD PS eS OP A ee ee ee 
Tel; Riverside 4121 (20 lines) 





ing Business Automation Equipment 
ON-THE-SPOT SERVICE from 
8 & A branches in principal towns [) Modern Duplicating Methods 
[_} Systems Machines Position 


Visual Control Charts 


Calculators Firm 
Standard and Portable Typewriters 


. BUSINESS 
ie Adding Machines Address 


| 
| 
| 
| 
| 
| 
AUTOMATION Mail-Room Equipment 
—ual its best ! | Microfilm Copiers 
L 


Banda Supplies ‘ ; IPE.S.1. - 





! 
| 
I 
Photocopying Equipment | 
| 
| 
| 
! 
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What is 
the cheapest 
and simplest way 


of fixing 


a o————— 


to theese... 


When both are metal—the answer is almost invariably stud welding. The 
cost may be as little as one fifth of, for instance, the cost of drilling and 
tapping. The time an even smaller fraction. And stud welding is far 
stronger than any alternative method and absolutely permanent. 

Stud welding is speeding up production and lowering costs in an immense 
range of industries from shipbuilding to domestic equipment. Attachments 
may be of almost any shape. A talk with our Engineers perhaps, followed 


by a demonstration, will be worth your while. 


(rompton Parkinson 


STUD WELDING 


f 

| 

cht CROMPTON PARKINSON (STUD WELDING) LIMITED 
1-3 Brixton Road, London, S.W.9. Telephone: Reliance 7676 
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STANDARD & HIGH TENSILE 


seal PARK GATE 
STEELS 


RANGE OF QUALITIES 

Steels in the carbon range 0:08—0°85% 
Case — Hardening Steels 

Free Cutting Steels 

Low Alloy Steels 


RANGE OF PRODUCTS 
Billets from 3” square upwards 
Rounds 3” to 94” Squares 3” to 44” 
Hexagons 3” to 33” Flats I$” to 12” 
Coiled Bars 3” to ! ;” 

HARD SHAFT STEELS Cold Forging Quality Wires 
Colliery Arches, Props and Accessories 
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THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


214 EGR x PARKGATE ‘°).4 E x 5414 





Gas Industry research and development have 


introduced automatically controlled gas-fired 


equipment to increase factory output and 


cut production costs ... AND TODAY— 


every industry and 12 million homes use GAS. ISSUED BY THE GAS COUNCII 








